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Six-Track Rolling Lift Bridge at South Terminal Station, Boston. 



Rolling Lift Bridge Over Chicago River at Van Buren Street 




Electrically Operated Highway bridge Across the Chicago River at North Halsted Street, Chicago. 
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PEARY'S ARCTIC DISCOVERIES. 

The greatest credit is due to that indomitable ex- 
plorer, Lieutenant Peary, for his latest work in 
denning the geography of the Arctic regions. Al- 
though he has not as yet succeeded in reaching the 
North Pole, or, indeed, in traveling as far north as 
did Nansen and AbruzzijVhe has made a contribution 
to our knowledge of the Arctic regions which, in 
extent and usefulness, compares favorably with the 
work of any previous explorers, and may be regarded 
as an ample return for the risks and labors of his 
long season of exploration. ~^As a result of his work 
aroui.d the northern coast of Greenland, the geo- 
graphical boundaries of the great island of the 
northern hemisphere are now denned with scientific 
accuracy^ The only break in the coast line consists 
of a short length of unsurveyed land between Inde- 
pendence Bay — so named by Peary at the time of its 
discovery, nine years ago — and Cape BismarcK on 
the east coast of Greenland. ^Whus the explorations 
of Greenland, which have been in progress now for 
a thousand years past, are practically completed by 
Peary's arduous labors and thoroughly scientific 
methodsJV'His work, stated in detail, consists of 
surveying that portion of the coast line of Melville 
Bay on the west of Greenland; a survey of the entire 
northwestern, north and northeastern coast as far 
south as Independence Bay; and the accurate mapping 
out of the channel which extends through Smith's 
Sound to the Arctic Ocean on the north coast of 
Greenland. Peary has also traveled 2,400 miles on 
the great inland ice cap, and has located its extreme 
northern limits; twice he has crossed Grinnell Land; 
and he has also given us an accurate location of its 
western shore to a point considerably south of exist- 
ing surveys. It is true that other explorers have 
traveled further north than he; but their work, al- 
though of great scientific interest, and carrying per- 
haps more of the elements of the spectacular, has not 
given -to the world such a considerable increase in its 
geographical knowledge as results from Peary's latest 
travels. 

"xfeary has also done great service to Arctic explora- 
tion by proving that his theories as to the best method 
of traveling are correct. He set out on this last trip 
with the conviction that, if the North Pole is ever 
to be reached, it must be done with the co-operation 
of the natives and with the extensive use of dogs 
and sledges. In his recent work he has given prac- 
tical proof of the soundness of his theories. Early 
in the next spring it is his purpose to make a final 
"dash for the North Pole" which, if successful, will 
add greatly to his well-earned fame^ Should he suc- 
ceed in reaching it, he will confer a double benefit 
upon Arctic exploration, since he will at once settle 
a greatly overrated, but much-considered question, 
and by so doing will divert the energy of subsequent 
explorers to the more useful work of mapping out 
the undiscovered regions within the Arctic circle and 
rounding out to completeness our geographical knowl- 
edge of the northern hemisphere. 



"COLUMBIA" AND "SHAMROCK." 
Now that we are on the eve of another of those 
great contests which stir so deeply the yachting and 
marine world, a comparison of "Columbia" and 
"Shamrock" in respect to their construction and past 
performances is of undoubted interest. In the first 
place, it is certain that never before have the English 
and American boats been so similar in size, model, 
materials, or spread of sail — never, indeed, if we 
may venture a forecast, have they been so equally- 
matched in speed. In both yachts the framing of 
the hull consists of nickel steel, and the plating of a 
bronze alloy of great ductility and tensile strength, 
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Tobin bronze being used in the "Columbia" and im- 
madium in the "Shamrock." Neither boat will have 
much advantage in this respect, the strength for 
weight, and the degree of polish of the underbody 
being about the same. In the above-water portion 
of the hulls "Shamrock" must be considerably lighter, 
for her freeboard is, on an average, some six inches 
lower and hence 80 feet of plating and framing is 
saved. Moreover, the weight of the deck is less, 
the "Shamrock" being decked with thin steel plating 
and the "Columbia" with wood. The lower freeboard 
and lighter deck of "Shamrock" may account to a cer- 
tain extent for the unexpected ease with which she 
carries her exceptionally lofty rig. 

Compared as to sailplan and rig, the advantage in 
weight probably lies with "Columbia;" for Herreshoff 
has always been well in advance of his competitors 
in his ability to spread and hold up to its work a 
big sail area on a wonderfully light set of spars, 
shrouds and stays. The pole-mast of "Shamrock" 
is an innovation, the credit of which is due to Wat- 
son; and it is undoubtedly, in proportion to its great 
length (158 feet 6 inches over all), a very light piece 
of work. It is the next logical advance in construc- 
tion upon the telescoping topmast first used by 
Herreshoff upon "Columbia" in 1899. At the same 
time it probably weighs more in place than the mast 
of "Columbia." It is not less than 11 feet longer 
over all; and the saving in weight at the hounds 
is offset ' by the fact that "Columbia" is using the 
hollow wooden topmast which was built for "Consti- 
tution." The standing and running gear on "Sham- 
rock" is somewhat heavier, as it must needs be, to 
hold her lofty sailspread up to its work. Both 
yachts have hollow steel boom, gaff, and topsail 
spars. The boom of the "Columbia" being trussed, 
must be, we presume, somewhat the lighter of 
the two. 

It is generally believed that "Shamrock" carries 
so large a sailspread that she will have to make a 
heavy time allowance to "Columbia," as large; if 
not larger than that given by "Constitution." This 
expectation is based upon the mistaken idea that the 
base of the triangle for sail area measurement in 
"Shamrock" is proportionately as great as the per- 
pendicular. As a matter of fact it is a relatively 
short base, and as much under the normal as the 
perpendicular is above it. The boom of the "Sham- 
rock," which has been erroneously given as anywhere 
from 110 to 120 feet in length, in reality measures 
exactly 102 feet 9 inches over all, as against 107 feet, 
the length of "Columbia's" boom. When the tape- 
line of the official measurer comes to be laid over 
the yachts it will be found that the distance from 
end of boom to forward point of measurement is less 
than 183 feet in "Shamrock," or only two feet more 
than that of "Columbia" when she met the first 
"Shamrock" in 1899. 

The short boom and lofty rig on the challenger 
show the lessons taught by the racing experience of 
the past few years, one of the most important of 
which is that the exaggerated length of the main 
boom on modern cutters is a mistake, the mainsail 
becoming too long on the foot for the best effect in 
driving the yacht to windward. The first hint of 
this came when the rig of the German Emperor's 
"Meteor" was changed from the cutter to the yawl 
type, the yacht showing a marked improvement under 
her reduced sail area. Further evidence to the same 
effect was forthcoming in "Shamrock I."; for much 
01 the improvement seen in that yacht this year is 
due to a reduced mainsail, her present boom being 
several feet shorter than the one used in 1899. 

A comparison of the models of the two yachts shows 
a marked point of difference in the fact that the point 
of fullest cross-section in "Shamrock II." lies con- 
siderably farther forward than it does in "Columbia." 
Her bow is as much fuller as her run and quarters 
are finer than those of the American yacht; and the 
difference becomes accentuated as the yachts are heeled 
down in a breeze. Of neither model can it be said 
that, under all conditions of wind and sea and on 
all points of sailing, it is the better; for although 
the "Shamrock's" model should be easier to drive 
at high speed in a smooth sea, owing to the ten- 
dency to wave-making being less, the sharper sec- 
tions of the "Columbia's" bow will give her an enor- 
mous advantage in a thrash to the windward mark 
in a strong breeze and against a short, steep sea. 
Under these conditions we expect to see "Shamrock" 
pounding heavily," as did "Vigilant" in the memorable 
windward and leeward race in 1893, while "Columbia" 
will take the seas with something of the ease which 
enabled "Valkyrie II." to reach the weather mark an 
easy victor, over her bluff-bowed competitor. For 
sailing with sheets hard aboard there never was such 
a perfectly modeled and balanced boat among the 
90-footers as "Columbia," and if the Cup is to remain 
another year with the New York Yacht Club it is 
upon this point of sailing that the victory will be 
won. In running and reaching there was but little 
to choose between "Columbia" and "Shamrock I.;" 
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but "Shamrock II." has beaten the latter boat in a 13 
to 17-knot breeze, under perfectly fair conditions, at 
the rate of 5 minutes in 15 miles of running, and 6 
minutes in 10 miles on a broad reach. The result 
of the coming races will depend, as we have said, 
very largely upon conditions of wind and sea. 



NEW YORK-BUFFALO ENDURANCE RACE. 

A few months ago the Automobile Club of America 
announced that an endurance test between New York 
and Buffalo would be held in September. Owing to the 
various town and city ordinances, it was not possible 
tc have a real long-distance race like the Paris-Berlin 
contest, but it was quite feasible to have a series of 
short runs in which the good points of the various 
machines could be brought out. A speed of 15 miles 
an hour was the highest which was permitted dur- 
ing the test. There were eighty-nine vehicles en- 
tered, and seventy-eight started at eight o'clock 
on the morning of September 9, from the Cen- 
tral Park plaza. The vehicles embraced almost every 
type of American machine. The arrangements were 
admirable and there was no confusion. The vehicles 
were started at intervals of thirty seconds, giving 
the spectators a chance to obtain a good view of the 
various carriages. There was an absence of the very 
high-power machines, such as the 40-horse power 
Winton racer and the racers of Albert Bostwick and 
W. K. Vanderbilt, Jr! The journey was made by way 
of Poughkeepsie, Rhinebeck, Hudson, Albany and 
then through Schenectady, Amsterdam, Fonda, Herki- 
mer, Syracuse and Rochester. At Rochester, owing to 
the death of the President, the run was abandoned. 

The first day's run included a hill-climbing contest 
up Nelson Hill, three miles north of Peekskill. It was 
very satisfactory, and fifty of the machines succeeded 
in climbing the hill. Not a single motor bicycle suc- 
ceeded in reaching the top. The first half of the hill, 
which is nearly a mile long, has a sixteen per cent 
grade. The Grout Brothers' stanhope, a steam carriage, 
weighing 800 pounds, was the winner in the first class, 
as it climbed the hill in two minutes and forty-five 
seconds. Poughkeepsie was reached first by Mr. A. L. 
McMurtry, in a gasoline machine, arriving there at 
3:30. 

The next morning, September 10, sixty-eight ma- 
chines started from Poughkeepsie. There were a num- 
ber of minor accidents, but the system of checking was 
excellent. The men at one checking point got on to 
a train and moved to a distant station, while those 
that were behind them moved up one or two stations. 
Mr. David Wolfe Bishop's 30 horse power racer was 
the first to arrive at Albany, which city he reached at 
three o'clock. Mr. B. B. McGregor's 12 horse power 
gasoline car was next, and then followed Mr. Packard 
in a gasoline machine and Col. J. J. Astor in his new 
gasoline car. The distance was 75.4 miles and a stop 
was made at Hudson. 

On September 11, sixty-six machines left Albany, and 
at the close of the control at Fonda only fifty-one had 
arrived. The first to reach Herkimer was D. W. Bishop 
in his French racer. He got in at 3:29, having made 
the 38 miles in two hours and fifteen minutes. The 
only woman to arrive within the time limit was Mrs. 
W. H. Browning, who accompanied her husband. The 
roads were very bad and the carriages and drivers 
were drenched with mud. One automobilist said he 
had ridden a thousand miles but never experienced 
worse conditions. After the run had started the first 
day, it was found that the "test run" had become a 
point-to-point race, the points being the noon and 
night "controls." This was not the case with all the 
competitors, but it was with the majority of them. 

The start from Herkimer on September 12 was made 
at eight o'clock as usual, and Syracuse was reached at 
2:34, D. W. Bishop coming in first, covered with mud 
and soaked to the skin with the heavy rain. The next 
arrivals were three steam carriages. Fifty-six of the 
carriages started from Herkimer, and the most of 
them hadv ropes tied around the driving wheels to 
prevent skidding. Quick traveling was impossible 
and the number of small accidents was considerable. 
The endurance test ended at Rochester, September 13, 
when the officers of the Club learned upon arrival of 
the precarious condition of President McKinley. 
Forty-one automobiles arrived at Rochester before the 
closing of the night control at half past ten o'clock 
and eight others came in during the morning, but 
they were not officially checked. The number of ve- 
hicles that made the start from Syracuse was fifty- 
one. The news of the President's death was received 
with great sorrow, and thirty of the chauffeurs decided 
to proceed to Buffalo at once, but the carriages were 
stripped of their numbers and there was no racing. 
The official figures show that of the sixty-seven auto- 
mobiles that left Albany, fifty-one were in condition to 
start from Herkimer on the following day, while the 
same number began the trip from Syracuse to Roches- 
ter. The greatest loss was on %e last day's run. The 
International Sweepstakes race of a hundred miles was 
also abandoned. 
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THE HEAVENS IN OCTOBEB. 

BY HEKKT HORRIS RUSSELL, PH.D. 

The season of eclipses has once more come round, 
though we in America will gain little by it. On the 
27th instant occurs an eclipse of the moon, which, 
however, is only partial, as she passes so far north 
of the earth's shadow that less than a quarter of her 
disk is obscured. But as this happens at about 8 A. M., 
New York time, when the moon is overhead at Manila 
and consequently far beneath our horizon, we shall 
see nothing of it. The eclipse is visible generally 
throughout eastern Europe, Asia, and the western part 
of the Pacific Ocean. 

Apart from this, the most interesting astronomical 
event of the month is the visibility of all the planets 
at once in the evening sky — that is, of all but Neptune, 
whose absence is small loss, since he can never be 
detected by the unaided eye. They are very far from 
being equally conspicuous, and their great diversity 
in brightness gives us occasion to explain just how 
such differences are expressed in astronomical lan- 
guage. 

HOW STAR MAGNITUDE IS RATED. 

We all know that the brightest stars are said to be 
of the first magnitude, and that those just visible to 
the naked eye are of the sixth, while the intermediate 
magnitudes express the gradations of brightness be- 
tween these. But how is this system to be extended 
to the telescopic stars and to the brighter planets 
which much surpass the fixed stars? 

It has been found, on measuring the brightness of 
the naked-eye stars, that, on the average, a star of 
any given magnitude gives about 2% times as much 
light as one of the next lower magnitude. We can 
evidently extend this principle as far as we like, and 
so obtain a scale of magnitudes for the telescopic stars. 
If we make our scale such that a star of one magnitude 
is exactly 2% times as bright as one of the next, we 
find that a first magnitude star would give 97.7 times 
as much light as one of the sixth magnitude. It is 
found more convenient to choose our scale so that any 
star is exactly 100 times as bright as one five magni- 
tudes fainter. On this scale the ratio of the bright- 
ness of one magnitude to the next is 2.512. For prac- 
tical purposes we may say that on this scale a star 
gives: 

2% times the light o f one 1 magnitude fainter. 

6^4 times the light of one 2 magnitudes fainter. 

16 times the light of one 3 magnitudes fainter. 

40 times the light of one 4 magnitudes fainter. 

100 times the light of one 5 magnitudes fainter. 

250 times the light of one 6 magnitudes fainter. 

And so on. 

The standard first magnitude is so chosen that the 
new system differs as little as possible from the old 
in the case of the stars visible to the naked eye. 

As examples of stars which are of the first magni- 
tude in this scale may be mentioned Aldebaran and 
Altair. The Pole star and the Pointers are nearly 
of the second magnitude. For an example of the third 
magnitude we may take Beta Cygni, which forms the 
foot of the "cross" of Cygnus. 

The faintest stars visible to the naked eye are be- 
tween the sixth and seventh magnitudes. A good field- 
glass will show stars between the eighth and ninth 
magnitudes. The most powerful telescopes yet con- 
structed are just capable of showing stars of the sev- 
enteenth magnitude. Such a star gives but 1-25,000 
of the light of the faintest stars visible to the unaided 
eye, and only 1-2,500,000 as much as Aldebaran. 

The brightness of a star which gives more light than 
the standard star of one magnitude, but less than one 
of the next above, may evidently be expressed by a 
fractional magnitude. A difference of much less than 
a tenth of a magnitude, or about 10 per cent of actual 
brightness, is only perceptible by a trained eye. 

But how shall we express the brightness of those 
bodies that are brighter than our standard first-magni- 
tude stars? Capella, for instance, is about 2% times 
as bright as Aldebaran. Referring to our table, we 
see that the difference in brightness is one magnitude. 
But the number expressing the magnitude of the 
brighter star must be smaller. Therefore we must 
say that Capella is of the magnitude 0. We may 
indeed have to go farther than this. Sirius is nine 
times as bright as Aldebaran. This amounts to 2.4 
magnitudes. Hence we can only express the brightness 
of Sirius by saying that it is of magnitude — 1.4, the 
negative sign expressing that it is much brighter than 
other stars. 

This notation appears cumbersome at first sight, 
but a little practice shows it to be very convenient. 
An instance of this is afforded by its application to 
the planets. 

Venus is at present of the — 3% magnitude; that is, 
she is 4% magnitudes brighter than Aldebaran, and 
sends us some 70 times as much light. Jupiter's mag- 
nitude is about — 2. He is consequently hardly twice 
as bright as Sirius, and about 16 times as bright as 
Aldebaran. 

Mercury is of about the — 0.5 magnitude, being inter- 
mediate between Sirius and Capella in brightness. 
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Saturn is a little above the first magnitude, say 0.8. 

Mars is now so remote from us that his magnitude 
is 1.8, and he is but little brighter than the Pole star. 

Finally, Uranus is of the sixth magnitude, and sends 
us only 1-100 the light of Aldebaran and but 1-7,000 that 
of Venus. 

Neptune's magnitude is about 8.5, and consequently 
he cannot be seen without a strong field glass. 

THE PRINCIPAL CONSTELLATIONS 

visible at 9 o'clock in the evening in the middle of 
October are as follows: The Great Bear is on the 
northern horizon, below the pole. On the left of the 
pole is the Little Bear, surrounded by the coils of the 
Dragon. Cepheus is directly above the pole, with 
Cassiopeia on the right. 

Hercules is low in the northwest, and above him 
is Lyra. Cygnus and Aquila are conspicuous in the 
Milky Way. A little south of the zenith is the great 
square of Pegasus. Aquarius is below, and beneath 
him the Southern Fish. Still lower, just on the south- 
ern horizon, are a few stars of the constellation of 
the Crane, which is well seen only in southern lati- 
tudes. 

Capricornus is west of Aquarius, and Cetus occu- 
pies all the lower southeastern sky. Above him are the 
inconspicuous Pisces and the smaller, but more prom- 
inent, group of Aries. 

Near the eastern horizon the Pleiades and Aldebaran 
show that Taurus has returned to our evening skies. 
From the northeast corner of the square of Pegasus 
runs a line of stars through Andromeda to Perseus, 
below which, in the same direction lies Auriga. 

THE PLANETS. 

Mercury is evening star in Virgo and Libra. His 
greatest elongation occurs on the 11th, when he is 25 
degrees east of the sun. Being far south, he remains 
above the horizon only about three-quarters of an hour 
after sunset, and is consequently not easy to see. Dur- 
ing the latter part of the month he is too near the 
sun to be seen. 

Venus is evening star in Libra and Scorpio, and is 
conspicuous in the southwest after sunset. She sets a 
little after 7 P. M. On the morning of the 10th she is 
in conjunction with Mars, passing south of him, at a 
distance of less than a degree. She is also in conjunc- 
tion with Uranus on the 25th, but this time she is 
nearly three times as far away. 

Mars is evening star in Scorpio. He is faint and 
only visible in the twilight, and will be best seen 
when pointed out by Venus on the 10th. 

Jupiter is evening star in Sagittarius, setting at 
about half-past 9 on the 15th. He is moving eastward, 
and rapidly overtaking Saturn, their apparent distance 
being only half as great at the month's end as at 
its beginning. 

Those who have small telescopes can see an unusual 
sight on the evening of the 15th, when only the fourth 
satellite will be visible, since the first is behind Jupi- 
ter, the second in front of him, and the third hidden 
in his shadow. This phenomenon is repeated on the 
22d, but the planet will then be so near setting that 
it cannot be observed in this part of the country. 

Saturn is also in Sagittarius, and sets a few min- 
utes later than Jupiter. He is in quadrature with 
the sun on the 3d, and comes to the meridian at 
6 P.M. 

Uranus is evening star in Scorpio, setting at about 
8 P. M. in the middle of the month, and is so far 
involved in the twilight that he can be seen with 
difficulty, if at all. 

Neptune is in Gemini, rising about 9 P. M. on 
the 15th. 

THE MOON. 

Last quarter occurs on the afternoon of the 4th, 
new moon on the morning of the 12th, first quarter 
near noon on the 20th, and full moon during the 
eclipse on the 27th. The moon is most remote on the 
14th, and nearest on the 27th. She passes Neptune on 
the night of the 3d, Mercury on the afternoon of the 
14th, Mars on the evening of the 15th, Venus on the 
following morning, Uranus on the night of the 16th, 
Jupiter on that of the 18th, Saturn on the morning 
of the 19th, and Neptune again on that of the 31st. 

Oyster Bay, N. Y., September 17, 1901. 
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THE M. SANTOS-DUMONT BALLOON No. 6 FAILS. 
M. Santos-Dumont, the plucky young Brazilian aero- 
naut, has again come to grief with his new balloon, 
which is the sixth he has constructed. After the acci- 
dents of July 13, August 8 and September 6, it might 
be supposed that he would have quit his experiments 
for the season, but as the atmospheric conditions for 
which he had patiently waited were nearly perfect 
on Thursday, September 19, he decided to make the 
ascent. He passed the night at the balloon house, to 
take advantage of the early morning hours. He 
started from the Pare d'Aerostation at twenty minutes 
past eight o'clock in the morning, and crossed the 
Seine without any difficulty, and maneuvered success- 
fully for an hour over the Longchamps racecourse. 
His success was so great that he decided to spend the 



whole day in experiments, but his motor began work- 
ing badly, and while turning around the balloon was 
driven against some high trees and torn, allowing the 
gas to escape. The frame was broken as soon as it 
touched the ground, and M. Santos-Dumont walked 
cheerfully out of the ruins and shook hands with his 
friends. He was much vexed at the loss of his new 
balloon, which he had constructed with so much care. 
The accident to the machine was so serious that it will 
take several weeks to repair it, but notwithstanding 
this fact, he is going to resume his experiments as 
soon as the Santos-Dumont No. 6 can be repaired. If 
the weather conditions are favorable, he will make 
other ascents in October and November, and it is pos- 
sible that he may take the entire apparatus to the 
South, where the atmospheric conditions are better. 



SCIENCE NOTES. 

Works of art in Rome are not particularly well 
guarded. The' Church of Santa Sabina, on the Aven- 
tine, recently lost a picture by Sassoferrato, called 
"The Madonna of the. Rosary." The monks found a 
light in the chapel which contained the picture, and 
on investigation found no trace of the painting except 
the frame and a piece of candle. 

M. O. Leighton, Health Inspector of Montclair, N. J., 
declares that he has found bacteria to be quite abun- 
dant in clay that has been used and reused for model- 
ing in schools. An attempt to sterilize the clay showed 
that the only efficient way of accomplishing this was 
by the use of superheated steam under a pressure of 
15 to 20 pounds for 45 minutes. The species of bac- 
teria identified were those which occur in pus forma- 
tions. Sterile clay was then inoculated with the bacilli 
of typhoid, diphtheria and tuberculosis. A study of 
the clay showed the typhoid germ to be alive after 32 
days and the diphtheria and tubercle to be still alive 
in 18 days. — The Druggists' Circular. 

It is well known that wasps do much injury to fruit, 
and complaints have been numerous this season from 
many quarters in this country; but it appears that the 
possible injury to fruit by bees has been the subject 
of an exhaustive investigation by the California ex- 
periment stations. The conclusions arrived at are that 
although the mouth parts of bees are so. constructed 
that they might be used for both eating and injuring 
fruit, all the evidence obtainable points to the fact 
that it is very seldom that any injury is done. In 
this country the bee has rarely been accused of doing 
any injury to fruit, but in the fruit-growing districts 
premiums are offered for the destruction of wasps' 
nests. 

Experiments have been made at Havana to test 
whether yellow fever is carried by mosquitoes. Out 
of eight persons bitten by infected insects three have 
died, three have the fever and will possibly recover, 
one is not affected, while as regards the remaining 
case it is too early to make a diagnosis. The physicians 
are shocked at the result of the experiments. It was 
supposed that direct infection from mosquitoes caused 
only a mild form of the disease, and was a safe means 
of making the subject immune;*^_It is now definitely 
known that a man bitten by an infected mosquito 
after being inoculated with the serum introduced by 
Dr. Caldas, a Brazilian expert, has developed a genuine 
case of fever. 

R. T. Hewlett has made some experiments on the 
thermal death point of the tubercle bacillus (Trans, 
of the Aberdeen Congress, 1900, Roy. Inst, of Pub. 
Health). His conclusions are that: 1. As regards a 
non-virulent laboratory culture, a temperature of 60 
deg. C. acting for ten minutes is sufficient to destroy 
the vitality of the bacilli. 2. A temperature of 65 
deg. C. acting for fifteen minutes destroyed the in- 
fective properties of tubercular sputum in five out of 
six instances. 3. Tuberculous milk heated to 60 deg. 
C. for thirty minutes lost its infective power. 4. Tu- 
berculous milk heated to 68 deg. to 65 deg. C. for 
twenty minutes in the Allenbury's pasteurizer lost its 
infective power. 5. In all probability pasteurization 
in which the milk is retained at a temperature above 
65 deg. C. for not less than twenty minutes is efficient, 
especially if no film is formed. 

The following information relative to the discovery 
of petroleum in New Brunswick was transmitted by 
Commercial Agent Beutelspacher, of Moncton, under 
date of August 15, 1901: "For some years past different 
parties have been prospecting for petroleum in this 
province. Very little success attended their efforts, 
however, until the present year, when a company 
operating at Memramcook, about 14 miles distant from 
Moncton, struck a well which it is thought will yield 
in paying ' quantities. It is producing from eight to 
ten barrels of oil per day. There is also a good flow of 
gas. The 0.860 specific gravity oil has been subjected 
to fractional distillation, according to the Engler 
method, and was found to yield a very high per- 
centage of good burning oil. The company has placed 
three more boring rigs in the field, and is extending 
its operations rapidly." 
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AN ELECTRICAL WATEB-HEATEB. 

There are many occasions when the instantaneous 
heating of water is rendered necessary. It may be 
desirable to let the fire which heats the water in 
the boiler go out, as in summer or at night, and in 
many places electricity can be obtained where running 
water does not permit of a hot water system. The 




AN ELECTRICAL WATER-HEATEB. 

device shown in our engraving obviates these diffi- 
culties wherever a current of electricity can be ob- 
tained. 

The top of the device consists of a spigot, the 
manipulation of the handle of which in one direction 
sends a current of electricity through the heater 
so that hot water may be obtained, while by turning 
the handle in the opposite direction it will result in 
cold water issuing from the spigot. A core is secured 
to the supply pipe, which, of course, permits of a 
water pressure being maintained in the pipe at all 
times. The water passes up the pipe, C, through the 
surrounding channel and out through the ring-shaped 
orifice, D. The water then passes up the zigzag pass- 
ages and out through the spigot. The core, B, is pre- 
ferably made of carbon pressed into shape, this inner 
core and its inclosing cylinder forming electrodes of 
an electric current. The periphery of the core, B, 
is provided with spiral grooves in the shape of screw 
threads. 

The faces of the threads are covered by some suit- 
able fabric which is pressed into shape when the 
core is being formed. The wire or cord is wound 
around in the bottom of the grooves to hold the cloth 
or fabric in its desired position. The object of in- 
casing the carbon core or electrode with cloth or 
fabric is to prevent the disintegrated carbon passing 
out through the spigot with the running water, in 
addition to which the presence of the fabric enables 
the core to be molded much easier and it will hold 
its shape better than where the sharp corners of the 
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green carbon are exposed. Surrounding this core 
is a cylinder which is threaded into the base cast- 
ing, and whose top is closed by a cap. This cyl- 
inder carries the encircling electrode, A, which is 
insulated from its support, as is also the core, B. The 
electrode is formed with spiral grooves in its inner 
face, corresponding with the thread of the core, so 
that the water must necessarily follow the zig- 
zag path. The inner face of the electrode is 
covered with fabric for the same reasons as 
have already been given. The core terminates 
short of the cap-piece, forming a chamber in 
the upper part of the heater from which leads 
the discharge pipe, which in turn runs to the 
spigot, which may be of the usual style, or 
may be constructed so that when the operating handle 
is turned in either direction the spigot will be open to 
permit the passage of the water. With the aid of such 
a spigot it is possible to run cold water through the 
apparatus when it is turned in one direction, and when 
it is turned in the opposite direction the circuit is 
completed and the electrodes are energized so that 
the water passing through the apparatus will be 
heated before it issues from the spigot. The handle 
carries a contact making and breaking plate, E, which 
passes over the face of the two terminal contact points, 
F and G, which are secured to an insulation block. 
Prom these terminals wires lead to the core and 
to tL3 electrode. When the handle is turned to the 
right the water will not be heated, but if the handle 
be turned to the left the circuit will be completed, 
and all the water which passes through will be warm. 
Another interesting feature is the fact that the hot 
water, at least, will be sterilized, for a 110-volt cur- 
rent will destroy all the animal and vegetable matter 
in the water, the zigzag path which it is compelled to 
travel being advantageous; and it also tends to pre- 
cipitate any foreign matter in the grooves without 
the eore or the encircling electrode. The water pass- 
ing upwardly through the zigzag path formed by the 
threads will also be given a whirling motion, so that 
when it reaches the chamber in the top of the heater 
centrifugal action will assist in ridding the water of 
foreign particles. This very interesting and useful 
invention was recently patented by H. M. Hill. 
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in the wagon and supplied to the hoppers in any 
desired manner. 



AN IMPROVED FERTILIZER-DISTRIBUTER. 

A fertilizer-distributer which can be fitted to an 
ordinary wagon, and which is of such construction 
that it can deliver material within a wide range, is 
the subject of an invention patented by Harris McVea, 
of Vanceville, La. 

The frame of the distributer consists of a backboard 
and a downwardly and inwardly inclined front sec- 
tion. When the device is to be used, the tail-board of 
the wagon is taken out and the backboard of the dis- 
tributer substituted. 

Within the. frame two hoppers are located, through 
both of which an agitator-shaft passes, serving, to 
break up the lumps in the material. Beneath the 
agitator-shaft a feed-wheel shaft is mounted, the feed- 
wheels being arranged so that they turn in the dis- 
charge openings of the hoppers. This feed-wheel shaft 
is driven from one of the rear supporting-wheels of 
the wagon by a sprocket-and-chain gear, a lever-ope- 
rated clutch mechanism being provided to throw the 
feed-wheel shaft into and out of gear with the sup- 
porting-wheel of the wagon. Slides are provided for 
closing the discharge-openings of the hoppers. 

The fertilizer, fed by the wheels, passes through two 
spouts to the ground, which spouts are pivotally 
mounted and are swung to or from the ground by 
means of two links pivoted to the spouts and operated 
by a vertical handle-bar provided with means whereby 
it can be held in any adjusted position. By thus pivot- 
ally mounting the spouts and adjusting them for any 
width between rows, the fertilizer can be delivered 
within a wide range. The fertilizer is to be carried 



HARBOR IMPROVEMENT, OAKLAND, CAL. 

The improvement of Oakland Cal., Harbor is one of 
the greatest undertakings of the general government 
on the Pacific Coast. In 1874 a shallow estuary flowed 
through a vast extent of marsh land, mostly covered 
at high water. A recent report of the commerce of 
the estuary, after the 20-foot channel had been dredged, 
indicated that freight to the amount of 3,254,215 tons 
and passengers to the number of 186,360 had been 
transported in 1899. 

The purpose of the improvement is to extend deep 
water navigation to the two prosperous cities, Oak- 
land and Alameda, which have a joint population of 
100,000. The new harbor lies between these communi- 
ties, both of which have extensive manufactories, which 
find splendid sites on land which has been raised above 
tide by material dredged from the channel. There are 
also admirable facilities for the economical shipment 
of freight. Shipbuilding, lumber yards, iron works, 
the handling of coal and other heavy products, are 
concentrated on the banks of the new channel. The 
added value of the reclaimed ground amounts to many 
times the cost of the improvement, which up to date 
is $2,450,000. The first appropriation for the improve- 
ment was made in 1874, and amounted to $20,000. The 
scheme is now but partially complete. Two stone 
jetties start from the deep waters of San Francisco 
Bay and extend, the north one 13,000 feet, and the 
south jetty 10,000 feet, in parallel lines, 800 feet apart. 
The jetties, or training walls, are composed of stone, 
and between these walls a channel 20 feet in depth 




AN IMPROVED FERTILIZER DISTRIBUTER. 

and 300 feet in width, has been dredged. The total 
length of the harbor is 19,000 feet, and at the easterly 
terminus a tidal basin 300 acres in extent has been 
deepened, so as to afford a safe harbor for accommo- 
dation of ships out of commission or laid up for the 
winter. 

Prom the channel alone 647,715 cubic yards were 
raised by dredging, and deposited on the shores. Sev- 
eral thousand acres have been thus reclaimed. The 
first scope of the Oakland Harbor improvement was 
greatly below present realizations. The jetties have 
been raised several feet, and a strong movement has 
been inaugurated to increase the channel to a width 
of 500 feet at the present depth and to extend its 
length to double its present dimensions. 

The material through which the channel was 
dredged consists of mud, sand, and a hardpan. Be- 
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tween the jetties deposits of hardpan were met with; 
but the rotary cutter of the hydraulic dredger found 
no particular difficulty in breaking into this mater- 
ial. The hydraulic dredger used in late years meas- 
ures 120 by 40 feet, with engines of 400 horse power 
and with a suction and discharge pipe 20 inches in 
diameter. Depending upon the character of material, 
its capacity ranges from 1,000 to 5,000 cubic yards 
per day. 

On the east side of San Francisco Bay the shallows 
extend from 
the shore line 
fully two 
miles. Upon 
this fiat the 
currents from 
the rivers dis- 
charging into 
the bay are 
driven by pre- 
vailing west- 
erly winds. In 
time of flood, 
these river wa- 
ters a re full 
of sediment, 
which is de- 
posited when 
the compara- 
tively calm 
areas of the 
lower bay are 
reached. The 
ferry landings 
on the east 
shore are of 

great length. The Oakland pier is fully two miles in 
length, and the one at Alameda nearly twice as long. 
Both are of pile work, which suffers terribly from the 
destructive ravages of the teredo. Gradual progress has 
been made in filling in the trestles, especially on the 
Alameda pier, which runs directly on one side of the 
new channel. The material for filling is obtained 
by dredging from the estuary and utilized for making 
a solid roadbed for the railroad tracks. A space 9,000 
feet long and 150 wide to a depth of 10 feet was 
recently filled in this way. A bulkhead was built on 
each side of the track, and into this space a pipe 20 
inches in diameter, extending from the dredger, 5,700 
feet distant, and supported by pontoons and piles, dis- 
charged a continuous stream of gravel and water, 
until the present solid roadbed of solid material was 
formed. The Oakland Harbor improvement has proved 
of even greater value than anticipated. The works 
are in charge of Col. H. E. Heuer, of the U. S. Corps 
of Engineers. 
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shown in the accompanying illustration. The first 
car behind the tender was overturned and landed bot- 
tom up, to the left of the track, while the second and 
third cars were thrown over to the right. One of our 
illustrations shows the point at which rupture took 
place in the boiler. It will be seen that the firebox 
is entirely gone and the tube-sheet and tubes are ex- 
posed, showing the staybolts either ruptured or pulled 
out. Several staybolts, we are informed by our corre- 
spondent, were found to be eaten through and others 
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EABLY ENGLISH LOCOMOTIVE ; IN SEBVICE 1846 10 1901. 

almost through by the action of the alkali in the 
water. 



A LOCOMOTIVE CURIOSITY. 

There has just been withdrawn from service in 
England one of the oldest locomotives in existence. 
Up to a few weeks ago this engine, which was con- 
structed in 1846, was regularly employed for hauling 
mineral traffic upon the Barrow-in-Furness Railroad, 
which was one of the first railroads in England, having 
been opened for traffic for considerably more than 
half a century. The total length of this railroad 
is only 170% miles, yet it is one of the most profitable 
lines in the United Kingdom, a fact due to a large 
extent to the heavy mineral traffic that it carries. 

This engine, officially known as "Number 3," but 
familiarly styled "Old Coppernob," from its curious 



CURIOUS LOCOMOTIVE EXPLOSION. 

The accompanying illustrations are reproduced 
from photographs of an unusual railroad wreck which 
occurred to a local passenger train on the Denver 
& Rio Grande Railway, between La Veta and Cuchara, 
Colo. The disaster was due to the rupture, of the 
boiler at the junction of the barrel and the firebox. 
The train consisted of a locomotive, ten freight 
cars, and a passenger coach at the rear, in which 
were some twenty-five passengers. The explosion oc- 
curred when the train was about one mile distant 
from La Veta station. The engineer and the fire- 
man were instantly killed, and the concussion was so 
violent that buildings a mile distant from the track 
were severely shaken, and the noise of the explosion 
was heard at points twenty miles away, where it was 
supposed that an exceptionally heavy mining blast 
had been set off. The body of the engineer was 
found between 500 and 600 feet' distant from the track 
and mutilated beyond recognition. The engine, as 
will be seen from the illus- 
tration, was completely 
wrecked. The upper sheet 
of the firebox was torn 
entirely loose from the 
boiler, and thrown a dis- 
tance of over 600 feet to 
the right, landing on 
ground which was about 
50 feet above the level 
of the track. The force 
of the explosion was suf- 
ficient to strip the boiler 
entirely from its seating, 
and the barrel was driven 
forward with a rocket-like 
action along the ground, 
plowing a deep furrow at 
the left of the track for a 
distance of 125 feet. The 
blast was also sufficient to 
tear the body of the tender 
loose from its frame and 
throw it around at right 
angles to the track, as 




firebox, which is built of copper and is dome- 
shaped, is the survivor of three similar engines 
that were built in the early '40's for this railroad, 
though the two previous engines were somewhat 
smaller. The cylinders are 14 inches in diameter, 
with a 24-inch stroke. The steam pressure was 120 
pounds per square inch. The heating surface of the 
tubes is 805 square feet, and of the firebox 49 square 
feet. The total weight of the engine and tender in 
working order was 32 tons 8 hundredweight. The 

wheels are 
four coupled, 
4 feet 9 inches 
in diameter on 
the tread, and 
the engine 
frames are of 
the frame type 
with upper 
and lower 
members. The 
axle boxes are 
made of gun- 
metal and the 
motion is of 
the curved link 
type. The boil- 
er is 11 feet 2 
inches long 
and 3 feet 6 
inches in di- 
ameter. The 
boiler plates 
are made of 
Low Moor iron 
throu g h o ut 
with the exception of the firebox, the barrel beine 
made up of three rings. 

A curious feature of the tender of the engine is 
that the under frame is constructed entirely of oak. 
The tender has a water capacity of 1,000 gallons. 
Although this old locomotive has been regularly run- 
ning for over 53 years, when withdrawn from service 
it was found to be thoroughly strong and perfect in 
every respect. The working parts were in first- 
class condition. Although old-fashioned in design 
and pattern, it was a very serviceable engine, and 
an idea of the serviceableness of this type of loco- 
motive may be gathered from the fact that the 
same company has several other similar "copper- 
nobs," though of a more recent date, still running 
upon its system. 

Now that it has been withdrawn from active service 
the locomotive is to be placed in a well-merited place 
of honor. The railroad company are having a special 
glass-covered case erected in a prominent position at 
their Barrow terminus to accommodate the relic, and 
it will constitute an interesting memento of the early 
days of the railway era and also form a striking con- 
trast with the fleeter and more powerful locomotives 
of to-day. 



The Wrecked Boiler. 




View irom Front of Train. 
LOCOMOTIVE EXPLOSION AT LA VETA, COLORADO. 



irse of Old Wooden Pav-lim Blocks. 

An ingenious use has been found for the discarded 
wood blocks with which the London streets are paved. 
The woods employed for this purpose are the karri 
and jarrah woods of Australia, which, owing to their 
density of grain and extreme hardness, are peculiarly 
adapted for paving purposes. This wood, owing to 
these characteristics, is familiarly styled "ironbark." 
Hitherto when a street was renewed the old wood 
blocks were sold at a low figure to the poorer classes, 
and in some instances were given away to those who 
cared to carry them away. They are, however, now 
being put to a new use. The wood blocks are in re- 
ality only surface damaged. The inside is as hard 
and as durable as it was when first laid down. Real- 
izing this feature, sev- 
eral toy manufacturers 
throughout the country 
approached the authorities, 
and now purchase all those 
blocks which are not dam- 
aged in the process of being 
torn up, for the purpose of 
making the cheap toys out 
of them. The wood is 
bought at a low figure, and 
by means of special ma- 
chinery that has been 
laid down the outside is 
trimmed off and the re- 
maining portion converted 
into smp'l f-ys. The wood, 
owir.g o ics strong nature, 
is •jelleni.Iy suited for 
ths purpose; and owing to 
the fac*. that the raw ma- 
terial is purchased so 
cheaply the home manu- 
facturers are in a posi- 
tion to undersell consider- 
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ably the foreign competitors. Hitherto Germany has 
enjoyed a monopoly in the English toy market. Even 
cheap labor cannot place the toys upon the market at 
the same price at which the English manufacturer is 
selling his products, and at a highly satisfactory 
profit to himself. 
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ROLLING LIFT BRIDGES. 

BY WALDON FAWCETT. 

The rolling lift bridges which have been constructed 
during the past few years in Chicago and at other 
points in the United States constitute so distinct an 
advance over the types of movable structures hereto- 
fore utilized in spanning navigable waterways as to 
have aroused deep interest abroad; and the favorable 
verdict upon their claims for superiority indicated by 
the arrangements for the installation of similar bridges 
abroad is particularly significant in view of the fact 
that the most distinguished European engineers have 
for more than half a century wrestled with the prob- 
lem of accommodating the highway traffic over con- 
gested waterways such as the Thames River. 

The essential requirements of a movable bridge 
are many in number; a fact which, of course, lends 
interest to the solution of the engineering problems 
Involved. In the first place, the bridge must be abso- 
lutely safe for all traffic crossing it and for traffic 
using the navigable gateway, and its mode of opera- 
tion must be such as to cause the least possible delay 
both to the traffic crossing it and that using the water- 
way. Then there are other considerations, such as 
the desirability of providing the widest possible 
navigable channel, the non-encroachment on the dock 
space adjacent to the bridge, and, finally, the matter 
of economy of operation. 

The original movable bridges which are of any 
interest from an engineering standpoint are what are 
known as the mediaeval pivot or trunnion bascule 
bridges, which were used to span the moats surround- 
ing fortresses or castles and which, when closed 
effectually, shut off communication. These bridges 
either revolved upon hinge pivots or trunnions in a 
vertical direction or were counterbalanced on the 
principle of the seesaw. During the first half of the 
century which has just closed a number of pivot 
bascule bridges were built, the spans ranging from 
20 to 50 feet. The year 1869 saw the completion at 
Copenhagen, Denmark, of the largest bascule bridge 
which had, up to that time, been constructed. The 
bridge, which had a total width of 31 feet, consisted 
of two movable leaves operated by hydraulic power 
and gave a clear channel of nearly 57 feet. Some nine 
years later the honor of ranking as the largest bridge 
of this type passed to a structure erected at Rotter- 
dam, Holland, which had a total width of 34 feet and 
gave a clear channel of over 75 feet. This continued 
to be the largest pivot bascule bridge until the erec- 
tion of the Tower Bridge at London. 

The development of the pivot bascule bridge led 
directly up to the invention of the rolling lift bridge, 
the latter type having been devised just as the Tower 
Bridge at London was nearly completion. The famous 
London structure was commenced in 1885 and com- 
pleted in 1894. It provides a waterway 200 feet in 
width, and cost, all told, more than $4,000,000. The 
advance which has been made in movable bridges of 
late years could not, perhaps, be better illustrated 
than by comparing the Tower structure with a roll- 
ing lift bridge of even greater span at the entrance 
to the Grand Central Station at Chicago. The weight 
of the iron and steel in the London bridge is 14,000 
tons, while that in the Chicago bridge is but 2,250 
tons, and the entire cost of the latter was $126,000, 
less than the cost of the operating machinery alone of 
the Tower Bridge. 

Only three types of movable bridges have been ex- 
tensively used: First, the hinged, pivot or trunnion 
bascule bridge; second, the rolling lift or bascule 
bridge, the newest type; and, third, the swing bridge, 
commonly denominated "drawbridge," which has been 
in general use for years past by railroads all over the 
country. The invention of the rolling lift bridge grew 
out of the requirements of the Metropolitan West 
Side Elevated Railroad, which sought a way to carry 
the traffic of their four tracks across the Chicago 
River so as to enter the business center of Chicago. 
Various obstacles prevented the erection of a swing 
bridge and objections equally insurmountable pre- 
cluded the possibility of operating satisfactorily a 
pivot bascule bridge patterned after the Tower struc- 
ture in London. When it became apparent that the 
problem was to prove a grave one, William Scherzer 
set to work upon it and ultimately evolved the idea 
of the present rolling lift bridge. 

The mode of operation of the rolling lift bridges is, 
as will be seen from the accompanying illustrations, 
extremely simple. Upon the approach of a boat the 
bridge seemingly splits across the middle and each 
half rears itself upright on the bank on which its 
shore end is resting. The two great advantages 
claimed for the rolling bridges, aside from economic 
considerations, are found in the fact that since no 
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center pier is necessary for the support of the struc- 
ture the entire navigable channel is available and is 
unobstructed for the passage of vessels, and in the 
form of construction which enables the rolling lift 
bridge to act as a barrier when opened for the pass- 
age of vessels, thus closing the roadway and prevent- 
ing the accidents which have been caused in years 
past by trains running into open "draws." 

One of the most recent demonstrations of the utility 
of the rolling lift type of bridge is found in the evi- 
dence that a number of contiguous railroad tracks 
may be carried across a waterway by the construction 
of single or double track bridges placed side by side. 
These bridges may be coupled together when it is 
desired to operate them as one bridge, or each 
bridge may be equipped so as to be operated 
separately. The first six-track movable bridge 
ever constructed was completed in 1899 at the 
South Terminal Station in Boston, the largest 
terminal station in the world. The Boston bridge 
consists of three double-track spans, which may be 
operated jointly or as one span. Still more remark- 
able is the eight-track bridge which has been but 
lately completed to form a crossing at Campbell 
Avenue, in Chicago, over the Chicago Drainage and 
Ship Canal, which is to form a connecting link in a 
navigable waterway between the Great Lakes and the 
Gulf of Mexico. 

Electric power is used in the operation of rolling 
lift bridges, but the force required is surprisingly light 
in view of the fact that the movable spans are per- 
fectly counterbalanced and roll or rock with a min- 
imum amount , of friction. Trials have proved that 
less than twenty seconds is required for the complete 
operation of opening and closing the spans of one of 
the largest bridges. In the case of the large bridge at 
Boston, previously mentioned, each double-track span 
is operated by means of a 50 horse power electric 
motor, and the bridge is usually opened or closed in 
less than 30 seconds, including the time required for 
locking or unlocking. Moreover, the entire bridge is 
operated by one man. 

A most interesting record is that of the Rush Street 
Bridge, at Chicago, said to be the most active mov- 
able bridge in the world. During an average season of 
lake navigation comprising a little over eight months 
this bridge is opened between 10,000 and 11,000 times, 
or fully forty times every twenty-four hours. Yet 
the power expense for the operation of this bridge by 
electricity does not exceed 67 cents a day. Over an- 
other rolling lift bridge in Chicago the passage of 
trains aggregates 1,200 daily. 

A novel plan has been followed in order to make 
the rolling lift bridges more rapid in movement and to 
insure absolute safety of the working parts, even in 
the event of an accident to the operating machinery. 
The movable leaves comprising a bridge are so counter- 
weighted that they are at rest when opened at an 
inclination of about 40 degrees instead of in the 
horizontal position which they occupy when closed. 
Thus, as soon as the locks are withdrawn the leaves 
will, without the application of any power whatever, 
roll back and upward and open a channel of sufficient 
width for the passage of vessels. 

The rolling lift bridge moves by means of a large 
circular wheel rocking upon a perfectly smooth and 
level track, and, in localities where the waterway to 
be crossed is comparatively narrow, bridges have been 
constructed with but a single leaf or span. It is 
claimed that one of these rolling lift bridges when 
open is more stable against wind pressure than the 
Eiffel Tower or the Park Row building in New York 
city. The engineers admit that larger stresses are 
safely carried by the substructures of the Forth 
Bridge and the Brooklyn Bridge than will ever in 
all probability have to be carried by the substructure 
of the longest span rolling lift bridge which is likely 
to be constructed, but they contend that were a span 
longer than either of the above required, sufficient sub- 
structure, counterweight and machinery could be pro- 
vided to open or close the span. With a view to 
developing the artistic and monumental possibilities 
of rolling lift bridges some very handsome designs 
have lately been prepared. In such structures the 
counterweight and operating machinery will be in- 
closed and protected by monumental masonry. 



The first International Congress of Petroleum was 
held in Paris in 1900, and the second has been fixed for 
1902, at Bucharest. The permanent commission which 
was formed at the Congress of 1900 has its seat at 
Paris, and is constituted as follows: President, M. Ed. 
Lippmann, former president of the SociGte' des 
Ingfinieurs Civils of France; vice-president, M. Van 
Zuylen; general secretary, M. P. Dvorkowitz; assist- 
ant secretary, M. Neuburger, 37 rue Scheffer, Paris, to 
whom communications may be addressed. M. Dvor- 
kowitz has lately founded at London a petroleum insti- 
tute. This new establishment is designed for the 
uniting and studying of all matters relating to the 
geology, extraction, chemistry and manipulation of 
petroleum and its derivatives. 



September 28, 190 1. 

(Correspondence. 

The Design of Propellers. 

To the Editor of the Scientific American : 

Your comments on the design of propellers in issue 
of September 7 correctly sums up the present situation 
of the subject. 

Years ago, when Rankine enunciated the theory of 
propulsion that a vessel was made to move forward 
by the propeller moving a mass of water in the oppo- 
site direction, and the larger this mass and the slower 
its velocity, the more economical would be the per- 
formance of the propeller, it became the custom to use 
propellers of large diameter and small pitch ratios. 
But experience taught that for a given case it was 
just as easy to have a propeller too large as too small 
in diameter, and that very small pitch ratios were 
extravagant in the use of power. When this fact 
was becoming recognized the writer pointed out that 
there was another factor which entered largely into 
the matter of propulsion, and which made the subject 
even more complicated and difficult to comprehend — 
it is that of the inertia of the water acted upon, or its 
resistance to being put in motion by the propeller. 

The notion of a propeller churning the water, when 
revolving at a high speed, when properly designed 
and applied, should be exploded by this time, because 
it will not do so even when the vessel is made fast; 
but in this latter case it will simply act as a pump 
receiving the supply water at its forward end and 
discharging at the opposite. The only time when 
there is any likelihood of churning is when it is so 
situated that it cannot receive an adequate supply 
of water at its forward end. 

Experience with propellers taught contrary to gen- 
eral belief at one time that very long screws were 
not efficient. In the case of propeller, pumps it was 
found that by dividing a long screw into several 
shorter ones and situating them some little distance 
apart on the shaft that a better performance was 
secured. Here, then, we have some explanation of 
the good performance of the propellers of turbine 
vessels. They are favorably situated to receive their 
supply water and each separate propeller on the shaft 
acts as an independent one. 

The field for improvement in screw propellers by 
any change in their configuration is extremely lim- 
ited. But there is one direction in which a promising 
opportunity is presented for improvement in propul- 
sion, and it is somewhat surprising that it has not 
received more attention than it has. 

It is to utilize the energy in the water discharged 
by the propeller which is now allowed to go to waste. 

A great many persons, even some fairly informed 
in marine engineering, cannot comprehend how any 
considerable loss takes place in this particular. 

Let it be understood that the action of a screw pro- 
peller in driving a vessel is the reverse of a turbine 
wheel in driving a mill. In the case of the latter 
the object to be accomplished is to transmit through 
the shaft the power contained in the water flowing 
to the wheel and to have it absorbed in moving the 
machinery of the mill. In doing this a mass of water 
flows to the wheel with a velocity according to its 
gravitation and is discharged with a much less veloc- 
ity. The energy due to this difference is that avail- 
able for the work of the mill. 

In the case of a propeller driving a ship, eliminating 
the factor of inertia before referred to, the water 
which it acts upon is at rest and it is necessary to 
give the water motion in order that the reactionary 
effect may furnish the thrust to move the vessel. To 
accomplish this the power developed by the engines 
is transmitted through the shaft to the screw which 
operates on the water, then discharges it with an 
accelerated velocity, action and reaction being equal; 
it is the reaction of this discharged water that fur- 
nishes the thrust to drive the ship. Now it is evident 
that energy is absorbed in moving the vessel and there 
must of necessity be energy in the water discharged 
by the propeller. 

Hence the power of the engines is divided between 
moving the vessel in one direction and a mass of 
water in the opposite direction. 

I. McKim Chase. 

Washington, D. C, September 16, 1901. 

Work on the by-product coke ovens at the Mary- 
land Steel Company's Sparrow Point plant has begun. 
They are of a new type, and cause a saving of the 
tar, ammonia, and gas which is thrown off during 
the process of roasting the coal from which the 
coke is made. Coke for use in the furnaces of the 
company will be furnished by the ovens and will 
probably also supply coal gas for the use of the 
city of Baltimore. Illuminating gas from by-product 
coke ovens has been used at Everett, Mass., where a 
large coke plant has been in operation for some time. 
It is necessary to treat the gas after it comes from 
the coke. Cheaper grades of coal can be used in 
these new ovens. 
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Automobile News. 

Among the recent Alpine trips in automobiles may 
be mentioned that of M. Anchorena, who made the 
ascent of the St. Bernard. The following is an extract 
from his journal: "Leaving Martigny on the 8th of 
August at 4 o'clock, we arrived at the hospice of St. 
Bernard at 9:45 in the evening. The. slope, which is 
very steep after Bourg-Saint-Pierre, is even more ac- 
centuated at the Cantine de Proz. This point is at 
5,550 feet altitude, and the hospice is at 7,600 feet, 
making in round numbers a difference of 2,050 feet. 
As the distance is 4.2 miles, this makes an average 
grade of 10 per cent, but in reality the grade reaches 
as high as 15.5 per cent at some points. We made the 
descent the following day at 2:30. The rear brake 
took fire from the friction caused by this rapid descent, 
and we were obliged to make the remainder with the 
aid of the reversing gear, putting the motor in move- 
ment. The whole distance of the climb (measured 
by the difference of altitude) is 6,170 feet; Martigny 
is at 1,480 feet altitude and the hospice at 7,600 feet 
as stated above. The motor worked admirably, and 
we were able to make a part of the ascent with the 
second speed. One detail should be noted; the moun- 
tain routes in Switzerland are forbidden to automo- 
biles, and I was obliged on this account to pay a fine 
of $20. This prohibition results from the danger 
which the encounter of the machines presents to the 
mules, as they become frightened and risk falling over 
the precipices. The ordinary vehicles take 10 or 12 
hours to make the ascent and 6 hours for the descent. 
The route is in good order, except near the summit, 
where there are quantities of loose stone." 

Military automobiles of different types are now 
being constructed in all the leading countries of Eu- 
rope. Several machines of new designs have lately 
been ordered by the German army. Among these is a 
light six-place vehicle, which has two seats in front 
and the other four disposed on each side of a small 
drawing table, on which maps, etc., can be spread 
out. A second machine is for the use of the artillery 
schools, to ascertain quickly the results of the target- 
ring. A third type resembles the English machine of 
the Simms pattern; it is an armored automobile of 
one place only, protected by heavy steel plates and 
carrying two Maxim guns. According to a circular 
recently issued by the Etat Major, the subject of mili- 
tary automobilism is to be of the first importance. At 
present the automobile is to be used by the artillery 
schools and for the fortified places and depots. As to 
the other types, their value will be best determined 
after the next grand maneuvers. This will no doubt 
be an important test of the military machines, as it 
will be remembered that the Reichstag has voted the 
sum of $35,000 for the purpose. The Russian govern- 
ment is now taking an active interest in the subject. 
It is said that a number of factories are to be erected 
at St. Petersburg toward the latter part of the year, 
under State control, for the construction of military 
automobiles and the different accessories, which up to 
the present had to be imported from other countries, 
especially from Prance. The British army called 
upon the Automobile Club to furnish several machines 
for this year's maneuvers, and the call was responded 
to by a number of volunteers, among whom were Mr. 
Mark Mayhew, with a light 7-horse power Panhard & 
Levassor machine; J. Hargreaves, with a 12-horse 
power Daimler, and Mr. Holder, with a 16-horse power 
Napier. These machines were placed at the dispo- 
sition of General Buller for the whole duration of the 
maneuvers, which commenced on the 22d of July. The 
Self -Propelled Traffic Association also furnished a num- 
ber of machines to Capt. Lloyd, Secretary of Trans- 
ports at the War Office, among which were a quad- 
ricycle of the Ariel type and three steam tractors 
made by Thornycroft & Milnes. A novel type of 
military automobile is shortly to be tried upon one of 
the Italian railroads. It is heavily armored, and is 
designed to protect the railroads in time of war. It 
will transport an officer and two soldiers. The motor 
is of the gasoline type, single cylinder, and gives 
7-horse power at 2,000 revolutions per minute. Bess- 
emer steel is used for the armor plating and it is 
expected to carry Maxim guns. The total weight of 
this machine is 3,100 pounds. It will be used es- 
pecially as an advance-guard for the trains, to explore 
the way. 



The British War Office proposes to carry out a series 
of elaborate experiments by the artillery with the 
acoustic telemeter. The object of this contrivance 
is to locate the position of guns and rifles, which can- 
not be otherwise located owing to the invisibility of 
their discharge. The apparatus is the invention of 
General Gilletta, of the Italian army. The instrument 
denotes the direction from which the hostile firing is 
proceeding, and also records the distance at which 
the firing occurs. The instrument will also be sub- 
jected to a series of severe tests in the forthcoming 
Italian military maneuvers, a number of instruments 
having been specially constructed for this purpose. 
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Electrical Notes. 

Work has begun on the electric railroad between 
Halle and Merseburg, the construction of which has 
been authorized by the Prussian government. The 
total length will be 10 miles. Power will be obtained 
from the River Salle. 

The horse-car lines of New York exceed in length 
those of the rest of the cities of the United States 
combined. It is to be hoped in time that all of these 
feeders to more important lines will become con- 
verted to some electrical system. 

The report of a committee to the Franklin Institute 
on the use of granite as an insulator for electrical 
purposes has been published. Granite chips are cal- 
cined and powdered feldspar and kaolin added with 
water to make a plastic mixture, and the molded 
objects heated to 3,000 deg. P. and glazed. The product 
absorbed 0.76 per cent of water in a year. It crushed 
at 7,000 pounds per square inch; showed a tensile 
strength 900 pounds per square inch; and a sample of 
a size not stated had an insulation resistance of 8 
megohms. 

Prom information published in the Oesterreichisches 
Handels-Journal, the Vienna-Pressburg line is to be 
constructed within the very near future, for the pre- 
liminary work is completed, and the representatives 
of the government are at present arranging the final 
details, regarding the use of the bridge across the 
Danube and the work to be done at the Hungarian 
end of the line, with Messrs. Siemens & Halske, who 
have obtained the contract, according to which the 
line is to be completed by March next year, and trains 
are to run at intervals of one hour. 

The Central London Railroad's latest electric loco- 
motive introduced to reduce vibration to a minimum 
is provided with lighter armatures than those pre- 
viously employed. They run at triple the speed of 
the former engines, while gearing is used to reduce 
speed to the requirements of the drivers. The com- 
pany also propose to experiment with the multiple 
unit system. For this purpose the trains will con- 
sist of two motor coaches, with four trailers, and al- 
though the total weight of the train will be only 96 
tons, as compared with the 126 tons' weight of those 
at present in service, the seating capacity will be the 
same. 

The capabilities of electricity as a motive force 
for automobiles was recently satisfactorily established 
by the accomplishment 1 of a run from London to Read- 
ing.and back, a distance of 94% miles, on one battery 
charge. The distance was covered in eight hours. The 
battery utilized was, of the Leitner type, devised about 
one year ago for this purpose by Mr. Harry Leitner. 
This record was only one of a number of remarkable 
runs that were undertaken to prove the efficiency of 
the battery. On other occasions the car accomplished 
70, 80 and 85 miles on one charge. During the course 
of the trials a total of 1,837 miles was covered by 
this one car, the units consumed for the purpose 
amounting to 954.8, and the cost on the average 
amounted to about three cents per mile. The car on 
every occasion carried four, and sometimes five, 
passengers. 

Consul Mahin, of Reichenberg, reports that an elec- 
tric street railway company has been formed at Carls- 
bad, and negotiations with supply and construction 
firms are invited. Carlsbad is as yet devoid of any 
kind of public conveyance, except cabs and hotel omni- 
buses, though it has a permanent population of 15,000, 
to which are added between April and October of 
every year 40,000 or more sojourners. The city is 
spread out, along the Tepl River, a distance of several 
miles, from the railway station to the Posthof, be- 
tween which points street car communication would 
prove a great boon to the permanent and sojourning 
population. Branch lines on side streets leading to 
the villas and hotels on the adjacent heights would 
also be practicable. Communications addressed to the 
Elektrische Strassenbahngesellschaft, Carlsbad, Bohe- 
mia, would reach the promoters of this project. 

The Municipal Council of Guyaquil has recently 
granted to a syndicate a charter authorizing the con- 
struction of an electrical tramway system in that city 
of some 50,000 inhabitants. The charter permits the 
use of any of the streets of the city, and provides for 
the construction of a new race course, including a 
bicycle track, in the suburbs of the town. It also 
grants the use of electricity for lighting and power. 
The concession runs for thirty-five years, at the end 
of which time the tram and race course will revert to 
the city without compensation. At present Guayaquil 
has a very poor mule-car system, despite which divi- 
dends have been superb — 25 per cent annually for a 
number of years past. The principal streets of the 
city are lit by gas of an inferior quality — some sections 
by kerosene lamps. The mule-car system will prob- 
ably be bought out and absorbed by the new company, 
which is now seeking capital in the United States. 
The matter is worth the attention of those interested 
in this line of business. 
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Engineering Notes. 
Steel sleepers will be manufactured near St. Peters- 
burg for Russian railroads. 

Experiments with acetylene for lighthouse use have 
been carried out at Genoa. The acetylene light was 
seen at a distance of 40 nautical miles from Genoa. 

The weight of electrical machinery in proportion 
to its output has been studied by Herr Seefehlner. 
The result of his observations, which he has collected 
from eighteen different sources, tends to show that up 
to a certain size the weight of materials per unit of 
power decreases rapidly with increasing capacity, but 
for higher capacities the weight per unit of power is 
very nearly constant. 

A French syndicate has been formed for the pur- 
pose of mining iron and coal in the vicinity of Dover, 
England. Extensive mining rights have been acquired 
in the Alkham Valley, in the south of Kent, and not 
far distant from Dover. The boring is to be under- 
taken by French laborers under the supervision of 
skilled engineers from the Pas de Calais. A new Amer- 
ican diamond drill is being erected for the work. Kent 
is very rich in iron ore, and at one time was the prin- 
cipal iron-producing district in England. At various 
parts of the country may be seen closed iron mines. 
The reason for their abandonment was the scarcity 
of coal, but at Dover and at other places rich seams 
of coal have been discovered beneath the iron ore 
strata, so that there is every possibility of the iron- 
mining industry in this part of England being re- 
vived. 

The Egyptian government has granted concessions 
to an English firm for the mining of turquoises in the 
Sinai Peninsula. It is not proposed to open any new 
mines at present, but simply to rework the abandoned 
mines at Maghara and Sarakan. From the hiero- 
glyphics upon the rocks in the district it appears 
that the ancient Egyptians originally opened thete 
mines, and until recently they were worked in a 
spasmodic manner by the Bedouin Arabs. The Eng- 
lish company proposes to install a modern mining 
plant and to engage Bedouin labor. This peninsula is 
now the only district in the world from which tur- 
quoises of the finest water may be obtained. The 
Persian mines, which have hitherto supplied the 
world's market in this direction, are rapidly becoming 
exhausted, but this peninsula is peculiarly rich in these 
stones. 

A new method of burning liquid fuel has been de- 
vised by Messrs. Muirhead & Coy, a firm of electrical 
engineers of Beckenham, London. It is called the 
hydroleum system, and by means of it all descrip- 
tions of liquid hydrocarbons from petroleum to the 
various tars and tar refuse are consumed with an 
entire absence of smell and smoke. The burner com- 
prises a combined feed of steam and oil, or refuse, and 
the vapor of these two is concentrated. upon an incan- 
descent fire brick, upon striking which the combined 
steam, by means of the intense heat, is divided into 
oxygen and hydrogen, and these combining with the 
carbon are ignited and passed through the boiler. So 
perfect is the combustion, and so intense is the heat 
that is generated, that a considerable economy is 
effected in the consumption of the fuel for boilers of 
every description. Tests with a 50 horse power Horns- 
by boiler have shown that 15 pounds of water are 
evaporated by the consumption of . 1 pound or tar 
refuse, whereas with the same quantity of steam coal 
only 9 pounds of water are evaporated. The Ad- 
miralty have examined the process and intend to ex- 
periment with it in the navy. 

M. Raoul Pictet, the famous Swiss inventor and 
chemist, has effected a remarkable discovery concern- 
ing the manufacture of oxygen upon an extensive scale 
for commercial purposes. The inventor has been en- 
gaged for three years upon this invention at his 
laboratory in Geneva, where he is a professor of chem- 
istry and physics. When the process was satisfactorily 
perfected to permit of experiments being conducted 
he went to Paris and was persuaded to visit Dr. Drey- 
fus, the celebrated chemical expert, of Manchester, 
England. When the inventor had laid the scope of his 
idea before Dr. Dreyfus the latter, realizing its tre- 
mendous possibilities, sought the assistance of several 
experts in the steel and chemical industries, and ar- 
rangements were then advanced for experimenting 
upon an elaborate scale with the invention. For this 
purpose an extensive plant has been erected at the 
works of Messrs. Galloway, the famous Manchester 
boiler makers. ; The invention consists in obtaining 
oxygen from the atmosphere by physical means and 
not by the chemical process at present in vogue; but 
the process is so simple that it will not cost more than 
one cent to obtain two cubic feet of oxygen. It will 
be applied to the metal and chemical trades, lighting, 
and public health. The oxygen will be mixed with 
water gas, and a much more brilliant illuminant will 
be obtainc _ at a much cheaper price. It possesses 
great heating properties, and for this purpose will be 
peculiarly adapted for smelting various mineral ores. 
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FOSTER'S FOO SIGNALS. 

The problem of safety from collision at sea has 
rightly been divided into three parts: First, to pre- 
vent the collision; second, to save the ship in case 
of collision; third, in case the ship must be aban- 
doned, to save the passengers and crew. Foster's sys- 
tem of fog-signaling aims to reach the root of the 
matter by preventing the collision, and so to make 
provision for the second and third parts of the prob- 
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east, for Instance, being one long and on* short, while 
west is one short and one long, so that if you learn 
half the code you know the other half. 

The full code is as follows: One long blast, the 
signal you hear is north of you; one short blast, it is 
south of you. Two long blasts, signal is northeast; 
two short blasts, it is southwest. One long and one 
short, it is east; one short and one long, it is west. 
One long and two short, it is southeast; two short 
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Morse code, but the messages sent are inaudible to any 
vessel but the one toward which the megaphone is 
directed, so that men-of-war might send messages 
which could not be heard by an enemy. 

When placed upon a lighthouse, this apparatus is 
particularly useful to small boats that may be caught 
in a fog without a compass, because, if the sailor 
knows the course he should steer from the lighthouse, 
he can get into the range of the proper signal and keep 
in it until he arrives at his destination. With the 
present system of signaling it is a common thing for 
a small boat without a compass to be aware that there 
is a fog signal blowing on the port hand, for instance, 
but quite impossible for the sailor to tell whether 
he is on the north, south, east or west side of that 
signal; therefore, he has not the slightest idea of 
which direction he ought to take in order to reach 
port. 

This apparatus was erected at Falkner's Island, on 
Long Island Sound, and thoroughly tested by a special 
committee appointed by the Lighthouse Board at 
Washington. The report of the committee was so 
favorable that the United States government imme- 
diately purchased the apparatus as it stood, and 
asked Congress for an appropriation for the erection 
of similar fog signals at other points. 

The Canadian government have also purchased the 
apparatus, and are erecting a signaling station at 
Fame Point, in the Gulf of St. Lawrence. 
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lem unnecessary. This is accomplished by means of 
a signaling apparatus which not only warns approach- 
ing vessels that they are in close proximity, but 
enables each to tell the other its exact compass bear- 
ing from the other, and also the course it is steering. 
The same apparatus can be used for communicating 
by the Morse code during fogs. 

The great difficulty with sound signals, as dis- 
tinguished from light signals, is that they cannot 
be located with accuracy. If the fog signals were as 
easily located as the lights, navigation would be as 
simple in thick weather as it is at night. 

The Hamilton-Foster system of fog-signaling is 
designed to overcome this difficulty by making the 
sounds of such a character that they shall announce 
with certainty to any person vrithin hearing distance 
the exact . direction from which the warning sounds 
come. 

This is accomplished by the use of a sound director 
or megaphone, which concentrates and projects various 
signals first in one direction and then in another, com- 
bined with an apparatus for varying the signal accord- 
ing to the direction to which it is sent. Any passing 
vessel must hear one of these sounds more clearly 
than the others, and the signal which it hears most 
distinctly tells it the exact direction from which the 
sound comes. 

Experiments made by the Lighthouse Board of the 
United States have shown that when a vessel is oppo- 
site one of the megaphones. the sound sent out by that 
megaphone is overpoweringly greater than the sound 
from any of the others, and that at a distance of more 
than a mile it is impossible to hear any of the sounds 
except those sent by the megaphone which is pointed 
directly toward the listener. 

The apparatus is in the form of a single auto- 
matically revolving megaphone, which turns to each 
of the eight points of the compass in turn, west, north- 
west, north, etc., and gives a signal for each point 
by means of a simple code of long and short blasts. 

All the signals which signify the general direction 
of west begin with the short blast, while all those 
signifying the general direction of east begin with a 
long blast. Opposite points have opposite signals, 
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and one long, it is northwest. When the apparatus is 
placed upon moving vessels for the purpose of avoid- 
ing collisions it is so constructed that the megaphone 
can be easily turned, so as to give the proper signals 
no matter how much or how often the vessel changes 
its course. To accomplish this, a pointer on a dial 
representing a compass is shifted so as to agree with 
the course steered. If the vessel's course is W. S. W., 
for instance, the pointer is simply put on that mark 
on the dial. 

As the vessel proceeds upon her course she blows 
her signals auto- 
matically, giving 

any other vessel 
which may be in 
the neighborhood 
exact information 
as to her position. 
As the revolving 
megaphone in its 
circuit points to- 
ward the bow of 
the vessel upon 
which it is placed, 
it blows a supple- 
mentary signal of 
different charac- 
ter, such as the 
whistle of the 
smokestack which 
shows that the 
megaphone is then 
pointing directly 

toward the course which the vessel is steering. If 
this course signal immediately precedes or follows a 
compass signal, it gives the vessel's course. If the 
megaphone signals "east," and the whistle imme- 
diately follows, showing that the megaphone is pointed 
over the bow, the vessel must be east of you, and its 
course must be a little north of west. 

Men-of-war use this apparatus to enable the vessels 
of a squadron to maintain an exact position with 
relation to one another on the darkest night, without 
having to show a light of any kind. During blockades 

a vessel could in- 
dicate its position 
to the commodore 
at night, and the 
signals would be 
quite inaudible on 
shore, as the 
megaphone would 
not be pointed 
that way. In fog- 
gy weather a fleet 
could proceed in 
regular order, 
each vessel in line 
advising the next 
one of its exact 
position. 

A very simple 
attachment to the 
signaling appar- 
atus enables ves- 
sels to communi- 
cate • with one an- 
oth er by the 



Xyclio Brake's Tomb Opened. 
On the occasion of the three hundredth anniversary 
of Tycho Brahe's death the Prague Town Council de- 
cided to gather together the remains of the celebrated 
astronomer, which were in the Teyn Church, and bury 
them anew. Under the guidance of Mr. Herlein this 
operation was begun. After having lifted the stone 
block on the monument^Which is situated near tho 
first column in the nave, and which bears a full- 
length effigy of the great astronomer,*^" semi-collaf .^^ 
arch was found, and on removing the stones t\JQ 
mouldering coffins were seerrf-jOn the following dfeJ! 
a committee met to determine whether these bodies 
were those of Tycho Brahe and his wife. Two work- 
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men with candles descended into the vault and re- 
moved the debris which covered the coffins, the wood 
of which was quite rotten and fell to pieces at every 
rough touch^-About 10 A. M., the lid of the first coffin 
was free to be removed. It was a surprising sight 
that met the eye; the body in the coffin was a wonder- 
ful likeness of the effigy on the monument. The head 
was slightly turned to one side, the bones of the face 
and tne peaked Spanish beard being well preserve^ 
The head was covered with a skull cap, and the neck 
was surrounded by a Spanish ruff, which, like the 
remainder of the clothing, had suffered little during 
the three hundred years since Tycho Brahe was laid 
in his last resting-place. The feet were shod in long 
cavalry boots reaching up over the knee. "''That the 
body was Tycho Brahe's was also seen from the ab- 
sence of the nose. Tycho lost this organ in a duel, 
and wore a silver one in its place. Among the rub- 
bish was found a silver wreath and spray of flowers^- 
The construction of the grave was rather remarkable, 
the stones being laid loosely over one another. This 
is all the more astonishing, seeing Tycho Brahe was 
buried with great pomp and honors; but it is sup- 
posed that the vault broke down during the restora- 
tion of the church in 1721. 



The Fire Department of New York city has great 
difficulty in keeping the fire alarm telegraph system 
in order owing to the rapid transit operations. The 
inspectors recently reported that more than three 
hundred fire boxes were out of order. Temporary re- 
pairs were made, and the wires are now in working 
order. It is needless to say that the city was in great 
danger during the time these wires were out of order, 



September 28, 1901. 



FOOLHARDY ATTEMPTS AT PASSING THE WHIBLPOOL 
BAPIDS !"-•' NIAGABA. 

BT OBBIH E. DUNLAP. 

On July 9, 1900, Peter Nissen, of Chicago, made a 
trip through the whirlpool rapids of Niagara in a hoat 
of his own construction. On Nissen's return home 
he conceived the idea of rebuilding his boat in order 
that he might take a series 
of soundings close to the 
falls and also in the whirl- 
pool. On this new craft he 
expended much time and 
labor, and at this writing it 
is at Niagara Falls in readi- 
ness for another trip, which 
is scheduled to take place 
while we are on the press. 
Before approaching the 
whirlpool Mr. Nissen will in- 
vestigate the mysteries of the 
waters in the gorge between 
the falls and the rapids, and 
he hopes to be able to obtain 
data in regard to the river 
bottom that will be valuable 
in connection with this 
strange river, which has al 
ways commanded the atten- 
tion of geologists and scien- 
tists. It is Mr. Nissen's idea 
that in his craft he can ap- 
proach very close to the sheet 
of falling water and there 

take soundings that will tell to what extent the great 
downpour of water is affecting the bottom of the river. 
He expects to go much closer than any human being 
has yet approached the great Horseshoe, and at the 
point where it breaks over the shelving precipice, he 
hopes to sound the bottom. 

The. length of Mr. Nissen's boat is 21 feet, while it 
has an outside beam of 4 feet and a height of 6 feet 
6 inches. The present boat is claimed to be the 
smallest full-decked steamer in the world. In 
shape it somewhat resembles a whaleback. The 
wood used in the construction of the boat is oak, 
elm and pine. The deck is of oak and pine. The 
total weight of the boat is between four and five 
tons. The wooden keel has an iron weight or 
additional keel attached which weighs about 2,100 
pounds, as compared with the iron keel of 1,250 
pounds of last year's boat. The only part of the 
old boat that shows in the new boat is the stern- 
post. Eleven new ribs have been added, and new 
parts substituted for old parts. 

At the port of Chicago the boat is registered as 
the "Fool-Killer," a pleasure launch, and Nissen 
by the papers is allowed to carry two people, which in- 
cludes the crew. Amidships the new boat is a foot 
higher than the boat of last year, but it is of the 
same height at the stem and stern. It draws nearly 
four feet of water. It is painted red at the bottom 
to the water line, and white above that point, two 
streaks of natural oak being on each side near the 
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top and about a foot apart. Examining the boat from 
the exterior one sees two deadlights, or windows, set 
about eight feet back from the stem, one on each 
side of the engine room. The glasses are about 
4 inches in diameter and of heavy plate, afford- 
ing ample light to look about the engine room. 
They are set about 10 inches below the deck. The 




THE " FOOL-KILLEB II.," BUILT TO NAVIGATE THE WHIRLPOOL BAPIDS OF NIAGABA— THE 
SMALLEST FULL-DECKED STEAMEB IN THE WORLD. 



rudder of the boat is of wrought iron, and has two 
heavy wrought iron hinges that are bolted through 
the sternpost. The cross-section of the steel heel- 
plate is V/± inches by 5 inches. It forms an exten- 
sion of the keel. The lower end of the rudder runs 
through this heel plate. 

The propeller is four-bladed. and 28 inches in di- 
ameter, quite large enough for a 40-foot boat. It is a 
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DIAGBAM SHOWING ABBANGEMENT OF THE 
"FOOL-KILLEB II." 



high-speed wheel with an unusually short pitch. It 
will be recalled that when Nissen's boat passed out 
of the whirlpool last year it lost the rudder, propeller 
and iron keel before it reached Lewiston. Nissen's 
trip of last year was finished at the whirlpool, the 
boat being next day sent on to Lewiston. The injury 
received was from rocks near the Devil's Hole. 

The interior of the boat is divided into five spaces, 
one at either end for corks and cans, an engine room, 
a coal room and a boiler room. 
Separating these compartments are 
bulkheads, four in number, but not 
water tight. The first of these bulk- 
heads is forward of the engine 
room; the second in the rear of 
the engine room, and bulkheads 
fore and aft of the boiler room. 
The bulkheads are made of 3-inch 
pine. 

The engine installed is a common 
slide, valve, link motion, made for 
marine purposes and of about 8 
horse power. It is connected to 
the propeller by a shaft 1% inches 
in diameter. The engine is located 
forward of the boiler, and this 
shaft extends under the boiler 
through an iron pipe that runs 
through a tunnel. The engine room 
measures 3 feet by 3 feet. Between 
the engine room and the boiler room 
there is a space 15 inches wide by 
the width of the boat for coal, 
tools, etc. The boiler installed is 
of the porcupine tubular type and 
of 8 horse power. There are two 
injectors and a hand pump for sup- 
plying water to the boiler, while 
the necessary gages, water column 
and gage cocks, together with a 
steam siphon, having a capacity of 
about 500 gallons an hour, for 
emptying, the boat, are in place. 

The sections of the boat forward of 
the engine room and aft of the boiler 
room are filled with tin cans am} 
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cork to support the boat in case of springing a leak. It 
is understood that the craft has been tested and it was 
found that it is impossible to sink the boat even though 
it is full of water. In running the boat Nissen occupies 
a bench on the starboard side of the engine. Facilities 
for making soundings are afforded by a sounding pipe 
4 inches inside diameter extending from a point above 
the water line in the engine 
room through the bottom 
of the boat. Over the engine 
room there is a hatch that 
can be left open in quiet 
water, and closed in rough 
water. Last year in his trip 
through the whirlpool rapids, 
and for an hour when he was 
in the whirlpool, Nissen occu- 
pied an open cockpit, but this 
year it will be possible for 
him to be wholly covered. 
miss willard's fatal trip in 

A BARREL. 

So far as known, the first 
craft to pass through the 
whirlpool rapids of Niagara 
with human beings aboard 
was the small steamer "Maid 
of the Mist" on June 6, 1861. 
There were three men on 
board this boat, the princi- 
pal one being Joel Robinson, 
who won renown by the dar- 
ing feat. From that time un- 
til 1883 no person braved the billows of the wonderful 
gorge. In 1883, however, Capt. Matthew Webb, an 
English swimmer of note, crossed the ocean and jour- 
neyed to Niagara, bent on swimming through the 
rapids. He attempted the feat on July 24, 1883, and 
lost his life. 

The death of Webb had a stimulating effect on 
people who love notoriety, and at once a number of 
schemes for navigating the rapids presented 
themselves, or were presented by people who 
sought fame and dollars. One such was Car- 
lisle D. Graham, a Philadelphia cooper, who an- 
nounced that he would build a barrel in which 
he could navigate the rapids and whirlpool. 
There was some little laughter at the thought of 
a human being rushing through the turbulent 
waters of the Niagara gorge inclosed in a bar- 
rel, but all the jokes cracked did not deter 
Graham from carrying out his scheme , and 
on the afternoon of Sunday, July 11, 1886, 
Graham surprised everybody by not only go- 
ing through the rapids and whirlpool, but he 
went down to Lewiston, the full length of 
the gorge. Since that time he has made four 
other rapids trips in his barrel. One of these was 
made on July 13 last, when he landed at the whirl- 
pool. 

One of the results of Graham's last barrel trip was 
to arouse the ambition of Miss Maud Willard to 
make a similar trip, the result being that Graham 
and Miss Willard agreed to navigate the gorge on 
Saturday, September 7. The plan was to have Miss 
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Willard make the rapids voyage In Graham's barrel, 
while Graham, protected by a life preserver, was to 
swim from the whirlpool to Lewiston, a feat never 
successfully performed up to that time. 

On the afternoon referred to Miss Willard and the 
barrel were cast adrift above the lower bridges at 
3:58 o'clock. Two minutes later she passed under the 
bridges, and at 4:04 P. M. the barrel entered the 
whirlpool. It had been the experience that barrels 
and boats were captured and withdrawn from the pool 
within an hour after entering there, but in Miss Wil- 
lard's case the barrel was not caught until after 9 
P. M., and she had been floating in the pool over five 
hours. When she entered the barrel she took her pet 
dog for company's sake. When the barrel was landed 
the dog was alive, but Miss Willard was dead. She is 
the first woman to lose her life in navigating the 
whirlpool rapids of Niagara. The day before Miss 
Willard's trip, Martha Wagenfluhrer made the trip 
and was taken from the pool alive. Miss Wagenfluhrer 
is the only woman who ever went through the whirl- 
pool rapids alone. On November 28, 1886, Sadie Allen 
made the trip in a barrel of different construction 
with George Hazlett. 

While Miss Willard was still floating in 
the pool, Garlisle D. Graham, in order to 
accommodate a moving picture machine 
present that day, left the pool and swam to 
Lewiston, making the trip in safety. He 
waii attired as shown in the illustration. 
Between the whirlpool and Lewiston there 
is considerable rough water, but Graham 
passed the breakers in safety. Returning 
to the whirlpool after going to Lewiston, 
Graham made ineffectual efforts to rescue 
Miss Willard's barrel, and in doing so was 
frightfully battered and pounded by drift- 
wood in the pool. 

■» ■ 8 » «■ — — 

A DESTRUCTIVE BOLT OF LIGHTNING. 

How erratic and how destructive light- 
ning may often be was brought home to the 
cottagers who live in the vicinity of Sara- 
toga in a way they will not readily forget. 
During a recent storm a dwelling was struck 
with effects that are vividly told by the 
photographs herewith reproduced. The 
lightning first struck the chimney, passed 
down into a bed chamber, wrecked the bed 
and turned it over, twisted a picture com- 
pletely around so that it faced the wall, and 
finally broke through the side of the house, 
leaving a large gap. Fortunately the bed 
was unoccupied during the night of the 
storm. 

The wall and ceiling of the parlor be- 
neath the bed chamber were also badly dam- 
aged. A piano suffered considerably, and 
a violin, on top of the piano, was hurled 
across the room and broken. Many panes of 
glass were shattered. Strange to relate, a 
clock and hanging lamp almost directly in 
the path of the bolt were uninjured. 
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barometric pressure. The minimum temperature 
reached during the ascension was only — 40 deg. C, 
which is less than was expected. The relatively high 
temperature at these altitudes is a fact which has 
been observed at different times in the tests made with 
sounding balloons. These have been sent up as high 
as 45,000 to 55,000 feet and have nowhere registered 
below — 70 deg. Further study will be necessary in 
order to elucidate this question. 
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the proportions -were: Italy, 216; Norway, 151; Spain, 
135; Sweden, 68; United States, 67; France, 64; 
Russia, 49; and Germany, 36. 



The Wastage of Shipping. 

The tonnage launched in three months in the United 
Kingdom totaled 398,585 tons, the measurement of 
177 vessels, and now an official report records the 
waste of shipping as 224 vessels of 171,996 tons, so 
that the tonnage added to credit is more than double 
that shown on the debit side. Moreover, while 392,864 
tons of the new ships were steam-propelled, only 
91,781 tons of the waste was in steamers, and thus 
the carrying efficiency of the new vessels is nearly four 
times that of the vessels removed from Lloyd's Regis- 
try, from which the returns are issued, says the Engi- 
neer. Obviously the difference means keener com- 
petition. The wastage indicated is much under the 
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Balloon Ascension. 

In a balloon ascension made on the 31st 
of July at Berlin, Messrs. Bersen and Sur- 
ing. two German physicists, reached a 
height of 31,800 feet. The balloon had a 
capacity of 272,000 cubic feet, but only re- 
ceived 204,000 feet of pure hydrogen gas 
prepared by the electrolytic process at the 
Tempelhof aerostatic park. The hydrogen 
for filling the balloons is contained in steel 
tubes having a volume of 350 gallons each, 
in which the gas is under a pressure of 100 
atmospheres. The balloon rose rapidly and 
at an altitude of 4,600 feet passed a cloud- 
bank of 1,000 feet thickness which did not hide the 
whole of the earth's surface from view, as they were 
able to see distinctly the river Spree as far as Niggel, 
and the Havel as far as Brandenburg. There were no 
more clouds up to a height of 30,000 feet, and at this 
point they were on a level with a second cloud-bank 
whose thickness could not be estimated. The aeronauts 
were protected against the cold by a special ap- 
paratus called "thermophore," the details of which 
have not yet been made public. The voyagers em- 
ployed inhalations of pure oxygen, which protected 
them against the effects of the rarefaction of the air 
up to a certain point. It was only at a height of 
27,000 feet that they began to suffer from the rare- 
faction, and this effect increased as they rose. At 
31,000 feet the two aeronauts both became uncon- 
scious at about the same time, but previously to this 
M. Bersen had taken the precaution to open the es- 
cape-valve, so that after mounting to 31,800 feet the 
balloon began to descend. The aeronauts remained 
unconscious for 30 to 45 minutes, but they became 
quite restored upon reaching a lower level, and ex- 
perienced no bad effects. It is probable that this un- 
consciousness was caused by the lowering of the 




THE INTERIOR OF A ROOM WRECKED BY LIGHTNING. 

average, for the twelve months' total usually is be- 
tween 780,000 and 850,000 tons, or at the rate of 
210,000 tons per quarter, as compared with the 171,996 
tons now reported. We have indicated that the loss 
is fairly equally divided between steamers and sailing 
vessels; steel vessels account for one third, iron ships 
accounting for 61,390 tons, and wooden or c'omposite 
vessels for 52,187 tons. Since few iron or wooden 
craft have been built for some years, it will be seen 
that most of the vessels lost were of some antiquity. 
Wrecks, as usual, accounted for the greater half of 
the waste — 126 vessels, of 85,078 tons, being thus 
lost — while 28 vessels, of 24,754 tons, were broken 
up or condemned. Fires claimed 10 vessels, of 18.807 
tons, most of them, curiously enough, being sailing 
ships; 15 vessels were posted "missing,"' the tonnage 
of these averaging nearly 1,000. Nineteen vessels, of 
10,661 tons, were abandoned at sea. Collisions sent to 
the bottom 13 vessels, of 10,199 tons, most of them 
steamers. Bight vessels, of 7,137 tons, foundered, and 
five vessels, of 1,815 tons, were otherwise lost. It is 
gratifying to note that only 47 tons out of every 
1»,000 tons owned by Britain were lost during the 
quarter, whereas with other notable maritime powers 



Attention to Pipes and Traps a matter of 
Hygiene and Economy. 

The Brooklyn Daily Eagle gives the following use- 
ful advice on household sanitation: 

The plumber and the plumber's bill are bugbears 
in nearly every household, but frequently the visit 
of the mechanic is made necessary through careless- 
ness or ignorance on the part of the members of the 
household, and many a dollar might be saved were 
the mistress of the house to look well to the usage of 
the pipes and traps. A rag, a bit of string, a burnt 
match or a strand or two of hair are not of much 
account in themselves, but they can create havoc 
where plumbing is concerned, and lay the foundation 
for a steep bill for repairs to the pipes that would 
naturally be expected to carry off such little things 
without any difficulty. But the rag hanging over the 
bend of the trap may prove instrumental in remov- 
ing the water seal and thus subject the household to 
the danger of sewer gas invasion and subsequent 
disease. A string, if it becomes twisted, 
will accomplish the same result. Burnt 
matches are harmless enough unless they 
chance to get jammed into a crevice where 
they serve as a magnet for other solid 
particles and the result is a decaying mass 
that is dangerous as well as offensive. Hair, 
however, is calculated to produce the great- 
est amount of harm. It acts as a sort of 
strainer, catching and holding all that 
passes and is especially partial to bits of 
soap. In addition hair will lodge in the 
most inconvenient places and catch upon 
the least roughness inside the pipe, remain- 
ing there until by accretion the space is 
clogged. 

Coffee and tea grounds should not be per- 
mitted to find their way into a pipe, for if 
they do not clog it they effect serious injury 
in a short time through a combination of 
mechanical and chemical action. 

Not the smallest particle of grease should 
be allowed to go into the pipes, and frying 
utensils ought to be filled with very hot soda 
water and allowed to stand for some time 
before washing. Milky water, unless the 
pipes are frequently and thoroughly flushed 
with soda water or lime water, will foul the 
pipes even if but a small quantity be sent 
down daily. 

Another point to be observed if the 
housewife would be spared worry is that 
the scouring grit be left out of the joints 
when the faucets are scoured. The particles, 
no matter how fine, quickly injure the screw 
threads. Care should be taken also in wash- 
ing sandy vegetables to use a big pan and 
prevent the sand draining off with the dirty 
water. Even a spoonful of sand going down 
a pipe will injure it. 

Sinks and closets should be treated to 
weekly flushing of boiling water with addi- 
tional flushings of copperas water or chlo- 
ride of lime solution. Set bowls should re- 
ceive additional attention in the occasional 
swabbing out of the waste vent, using a 
swab of cotton attached to a coarse crochet 
hook. Bath tub drain vents may be cleaned 
in the same way. 

Despite constant vigilance pipes will wear 
out and break, faucets will leak and the 
plumbing in general require overhauling, 
but much inconvenience and expense may 
be spared if careful supervision be kept over 
drain pipes and traps. 



The Eiffel Tower of Paris has proved of immense 
value as a meteorological station. The extreme height 
of its topmost platform above the surrounding coun- 
try has enabled some valuable data to be obtained 
regarding the wind velocity and atmospheric tempera- 
ture at that altitude. A complete record of observa- 
tions ever since the opening of the tower, in 1889, has 
been made. The meteorological instruments are situ- 
ated on the uppermost platform,, and are connected 
electrically with a station below. Hourly records are 
by this means obtained. A curious fact has been 
noticed in connection with these observations. It is 
impossible to obtain any record of the rainfall at the 
summit of the tower. The velocity of the wind at 
that altitude is so great that practically the rain 
drops travel in a horizontal direction, and thus the 
rain gages do not receive them. Even in a heavy 
storm, this peculiarity has been observed. According 
to the record, the velocity of the wind at the top of 
the tower is more than three times that at a height 
of 70 feet above the ground, and the normal velodtj' 
exceeds a speed of 18 miles per hour. 
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A NEW MOTOR CYCLE. 

To equip an ordinary cycle with a motor is attended 
with considerable difficulty. In many instances the 
vehicle is unnecessarily encumbered and its appear- 
ance spoiled. The most perplexing problem has been 
to place the motor in the most suitable position. In 
some cases the motor has been -mounted inside the 
frame, while in others it is carried on the front wheel. 
Neither of these systems can be said to be satisfactory. 
A motor-bicycle, however, has now been invented by 
two Englishmen, Messrs. Perks and Birch,, which 
seems to have completely overcome all obstacles. 

By referring to our illustrations it will be observed 
that the motor is embraced by the back wheel. Thus 
the engine is placed in direct communication with the 
driving motion of the cycle. The engine is built 
as stoutly and yet as lightly as possible, and de- 
velops a maximum energy of 2 horse power. The 
total weight of the complete machine is only 110 
pounds. 

The cycle and motor contain many unique fea- 
tures and improvements. The back wheel, it will 
be observed, is devoid of the usual spokes. The 
rim of the wheel is in reality supported by two 
strong aluminium wheel flanges. Bach wheel sid«, 
s, is made in one piece, and these pieces when 
firmly bolted together form a rigid structure. 
Within these two wheel sides the motor is placed, 
carried as it were on the hub of the back wheel. 

Our first illustration, showing the motor in 
detail, will more comprehensively explain the con- 
struction; the motor being exposed — that is, with 
one of the aluminium wheel sides removed. 

The carbureter, A, is of special construction, 
with a capacity of half a gallon of oil, which is 
sufficient for a run of approximately fifty miles. 
It is absolutely automatic in its action. It is filled 
from the top in the usual manner after removing 
the screw-cap, B. It may be as completely filled 
as an ordinary bottle, and, owing to the peculiarity 
of its construction, the engine will continue work- 
ing at full power so long as any petrol remains. 
At the bottom of the carbureter is a small tap, 
C, by means of which it may be emptied. This not 
only keeps the bottom of the carbureter clean, 
but induces vaporization. Another salient character- 
istic of this carbureter is that it heed never be 
emptied. There is no danger of the petrol's escaping 
whether the machine be standing in its normal posi- 
tion or lying flat upon its side, and there is no danger 
of fire from internal causes. 

At the back of the carbureter is the atmospheric 
adjustment, D, consisting of a flat strip of metal on a 
pivot, which acts as an adjustable lever and can be 
made to cover one of two holes either entirely or 
partially. Its normal position is vertical, and except 
in decided changes of atmosphere, requires but little 
alteration. When the exigencies demand it, however, 
adjustment must be made until strong and regular 
explosions are obtained by moving 
the lever so as to cover more or 
less the hole nearer to the side of 
the carbureter — the other hole need 
never be covered at all. In frosty, 
damp, or foggy weather it may be 
found necessary to reduce the air 
supply, and occasionally to cover 
this orifice completely. Experience 
teaches the rider what is required, 
but owing to the special method of 
carburetion it will not be found 
necessary to alter the adjustment 
during the course of a journey after 
it has been once set. 

The ignition apparatus, like the 
carbureter, is automatic in its ac- 
tion. It is entirely self-contained 
within the wheel. There are no 
batteries, induction coils, or spark- 
ing plugs to trouble the rider. The 
current is generated by means of 
the small magneto-electric machine, 
R, fixed to a bracket extending from 
the crank-case and driven by the 
revolution of the motor-wheel itself. 
The current is conveyed from the terminal, T, on the 
magneto-machine to a point on the interrupter guide, 
U, just below the ignition-plug, L, by means of a 
. short insulated wire, V. Although the magneto-ma- 
chine itself must not be interfered with or detached, 
it can be bodily removed for cleaning purposes from 
the bracket to which it is fixed by detaching the nuts 
underneath. The vertical interrupting gear receives 
its interruption motion from the revolving cam, e, 
which actuates the small connecting rod, f, thereby 
giving the oscillating motion to the magneto lever, 
8, and also by means of the formation on its reverse 
side actuates the vertical interrupter, W, and breaks 
its contact within the valve-chamber at the correct 
moment for ignition. It can be readily ascertained 
whether the interrupter is making proper contact by 
observing that the small roller, k (at the end of the 
interrupter gear) which is struck by the thickened 
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part of the revolving cam, e, does not touch the face 
of the thinner portion. It must be clear of this, and 
to insure this end an S spring is fitted to the bottom 
coupling of the vertical insulating block, j, so as to 
bring the roller effectively back to the specified posi- 
tion. If it is necessary to clear or to examine the 
interrupter gear at any time it can be removed without 
taking the wheel to pieces. The main insulation is 
shown at i, comprising a good thickness of mica which 
has been proved to be highly effective. As the auto- 
matic parts are not liable to become deranged, vnry 
little attention is required. The possibilities of uort 
circuit are very remote, and if any such interrup- 
tions should occur they may be easily located. 

The most salient feature of this motorcycle, how- 
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Fig 1. -INTERIOR OF BACK WHEEL, SHOWING MOTOR. 

ever, is the simplicity of the motor-controlling mechan- 
ism. Placed on the left side of the handle-bar is a 
twisting handle connected with a lever, by which all 
the several movements of the engine are controlled. 
When mounting the cycle the lever is brought up as 
close to the handle as possible. The machine is 
mounted in the conventional manner, and preliminary 
impetus is given to the velocipede by pedaling. When 
the machine is well under way by turning the handle 
slowly the lever is depressed, which action gradually 
opens the supply valve and admits the gas to the 
engine. When the lever has reached the maximum 
depression the engine is working at full power, so that 
any intermediate position between the two maximum 



ordeals with commendable satisfaction. On one oeoa- 
sion Mr. H. W. Duret, the well-known English auto- 
mobilist, rode from Coventry to London and back, a 
total distance of 176 miles, in 18 hours, including 
stoppages, though the actual time spent in traveling 
was only 12 hours. It will thus be seen that an aver- 
age actual traveling speed of about 14% miles per 
hour was maintained throughout the journey. The 
trip was exempt from the slightest accident, and 
stoppages were made only on one or two occasions for 
lubricating the mechanism of the cycle. 

— < • 1 m 

Strengthening Breakwaters. 
An ingenious method of strengthening breakwaters 
to resist the fury of the equinoctial gales is practised 
round the coasts of England. Just before the 
stormy period sets in, huge blocks of masonry 
are dropped into the sea round the sea ends of the 
piers and breakwaters, and bonded together with 
huge sacks of cement. By this means the pier- 
heads, the most vulnerable points of the structure, 
are considerably strengthened. To carry out this 
work a special type of vessel is constructed. At 
either end of the craft are water-tight compart- 
ments, the stern one for the engines, and the fore 
one for the crew. The rest of the vessel is practically 
open, and the bottom can be opened or closed at 
will by huge doors controlled by a lever. Divers 
first examine the breakwater and signify the 
points at which it is desirable to strengthen the 
structure. In the central portion of the vessel 
is placed a large piece of canvas containing a 
mixture of cement, beach rubble, and masonry, 
weighing about 120 tons. The edges of the can- 
vas are drawn together and secured by large 
stitches. The vessel then steams to the point indi- 
cated by the diver, and when over the desired 
position one of the crew goes to the lever control- 
ling the opening of the doors at the bottom of the 
vessel, and strikes the pin holding it in position 
a smart blow. He immediately runs to a place 
of safety. The huge doors then swing open, and 
the 120 tons of concrete sink to the bottom. The 
vessel, thus suddenly lightened, bounces almost 
out of the water, and when she falls back again 
a huge column of spray is forced up through the doors 
to a tremendous height. The doors are then closed, 
the vessel obtains another load, and the same opera- 
tion is repeated. 




Fig. 2— A NEW MOTOR CYCLE. 

positions produces any range of power and speed that 
may be desired. 

The machine is equipped with a powerful rim brake; 
and to reduce speed the rider first raises the con- 
trolling lever and gradually meanwhile applies the 
brake, which is actuated from the handle-bar by a 
lever in the usual way. Care has to be exercised 
not to apply the brake too suddenly or at any time 
when the engine is working at full power. The motor 
frames are built with low brackets, so that when riding 
over a greasy road or through busy traffic the rider 
can put either foot to the ground without dismounting. 

The machine is supplied with Dunlop tires of the 
motor type, so that any fear of puncture is remote. 
Should such an accident occur it can be easily and 
speedily remedied in the usual manner. 

The cycle has been subjected to a series of exacting 
tests to prove its efficiency and has issued from the 



Great Britain Still Leads the Mercantile Marine. 

According to Lloyds' Register for 1900 Great Britain 
still maintains the lead by a considerable majority in 
the world's mercantile marine. There are 7,930 ships 
carrying the English flag, while the nearest com- 
petitor is Germany, with 1,209 ships. In sailing 
vessels that country has the lead, with 2,130, as com- 
pared with 1,894 of Great Britain, though the aggre- 
gate tonnage of the latter exceeds that of that coun- 
try, neither does the total for Eng- 
land include 1,014 vessels belonging 
to her colonies. During the year 
the number of vessels owned in tho 
United Kingdom increased by 3,250,- 
000 tons. 
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The Current Supplement. 
The current Supplement, No. 
1343, has a number of excellent 
illustrations and articles. The first 
page is devoted to the "New 804- 
Foot Suspension Bridge at Easton, 
Pa." This bridge is unique in hav- 
ing three towers. The Presidential 
Address of Joseph W. Swan, F.R.S., 
at the Glasgow meeting of the Brit- 
ish Association, was devoted to the 
electro-chemical industry. There are 
two articles on American locomo- 
tives abroad. "The Functions of a 
University," by Prof. W. Ramsay, 
is a very interesting paper. "Ori- 
ental Rug-Weaving" describes curi- 
ous processes employed in making 
rugs. The usual Trade Notes and 
Receipts and Trade Suggestions from United States 
Consuls are published. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical Devices. 

BALING-PRESS. — Leandeh Wilson, Alpha, 
111. The baling-press Is continuously operated 
by belt-power, the plunger being worked by 
toggle arms and gears. The hay or other ma- 
terial is fed in laterally from the top in front of 
the plunger and packed by an oscillating board 
worked automatically. Partition boards are 
introduced behind each bale of hay. The 
bales are successively forced out one end of the 
casing between tension devices forming a throat 
or passageway. The invention is characterized 
by its compactness, strength, durability, sim- 
plicity and power. 

STOP-MOTION FOR MECHANICAL TOYS. 
— Atherton D. Converse, Winchendon, Mass. 
The inventor has devised a simple mechanism 
which automatically prevents the wheels of a 
motor-controlled vehicle from turning when the 
motor Is in force, but the wheels are out of 
engagement with the support upon which the 
vehicle travels. The mechanism in question 
also automatically permits the wheels to turn 
and the motor to act when the wheels are 
brought Into contact with the surface upon 
which the vehicle is to move. 

THRESHING-MACHINE STRAW-CARRIER. 
— Herman Baak, Charter Oak, Iowa. The in- 
vention is an equalizer for the straw-carrier 
of threshing-machines. In such machines the 
reciprocating straw-rack has forwardly-inclined 
teeth, and on the back movement the straw- 
rack slides under the straw, while on the for 
ward movement It does all the work of urging 
the straw forward. The present Invention is 
designed to reinforce the power of the driving- 
machine of the straw-rack on the forward move- 
ment. The strain on the machine is equalized 
by means of a spring which is put under ten- 
sion on the back movement of the straw-rack. 

MACHINE FOR CUTTING CORN OR THE 
LIKE. — Franz Nachtigal, Alexandrowsk, 
Ekatherinoslaw, Russia. The rakes in the 
automatic agricultural machines are limited 
in their action and thereby prevent a large 
useful effect. Further, the iron parts of the 
rakes are subject to great wear by the rolling 
motion, not to mention the breakages which so 
frequently occur. Owing to these defects, Rus- 
sian farmers use the simple reel-cutting-ma- 
chlne. With the present invention all these 
disadvantages are removed ; for the corn, re- 
gardless of its position, can be properly fed to 
the knives by an improved construction of the 
reel, and removed from the table or conducted 
to a binder by a rake driven by simple mechan- 
ism. 



Metallurgical Appliances. 

ORE-SAMPLING MACHINE. — Albert C. 
Calkins, Los Angeles, Cal. The sampling ma- 
chine is designed more especially for the use 
of assayers for rapidly and efficiently mixing 
and subdividing a quantity of pulverized ore, 
of which a representative sample may be de- 
sired. The machine is also applicable for 
mixing and sampling or subdividing any kind 
of material, as frequently required in the drug 
trade. 

AUTOMATIC BLOWPIPE.— Albert C. Cal- 
kins, Los Angeles, Cal. The blowpipe is in- 
tended for the use of chemists and assayers 
and is of such construction that it is in a 
measure automatic or continuous — that is to 
say, one in which the interval of drawing in 
the breath is bridged over by the mechanical 
action of the blowpipe so as to make a con- 
tinuous blast at the nozzle or twyer end of 
the blowpipe. 



Railway Contrivances. 

SWITCH MECHANISM.— Charles F. Gay, 
Spokane, Wash. The mechanism is designed to 
operate the switch-tongues of railways from 
the power-platform and is composed of a shift- 
ing-block carried by a car, and a part on the 
block for engaging between the main rail and 
the free end of the switch-tongue. A part 
on the block engages with a projection on the 
outer side of the main rail to turn the block. 
A spring returns the parts to normal posi- 
tion. 



Vehicles and Their Accessories. 

SECURING ELASTIC TIRES TO WHEELS. 
— William F. Williams, 17 and 18 Great 
Pulteney Street, Golden Square, London, Eng- 
land. The invention relates to improvements 
in securing an elastic tire to the wheel-rim 
by means of a band so applied as to bind the 
base of the tire or tire-cover to its seat in 
the grooved wheel-rim ; and the improvements 
have for their object to prevent the cutting 
of the tire or its cover by the edges of the 
holding-on band and to prevent creeping of 
the tire upon the wheel-rim. 

CUSHION-TIRE. — Ernest Germain, Boule- 
vard de Strasbourg 2, Paris, France. The in- 
ventor has devised a pneumatic tire that can 
be secured to the wheel-rim without the aid 
of wires or thicVeoed edges. The pneumatic 
tire consists of a cushion of soft or spongy 
rubber in which are formed cells or cavities 
for the reception of rubber balls inflated with 
air at a pressure of several atmospheres. The 
cushion is contained within one or several 
layers of rubber-coated canvas inclosed in turn 
by an outer layer of rubber provided with a 
rubber tread. 

HORSE-DETACHER. — Baldomero Valdes 
Vblasgo, Key West, Fla. The invention pro- 
vides a means whereby the driver may release 



the traces from the shaft or carriage by the 
pull of the horse on a singletree or doubletree, 
according as one or two horses are hitched to 
the carriage or wagon. When a horse starts to 
run away and the driver can no longer control 
him, he is simply released, leaving the occu- 
pant of the carriage safe. 



Blank Books. 

LEDGER. — Archibald E. Partridge, Seat- 
tle, Wash. The ledger is particularly adapted 
for use in lodges and fraternal societies. The 
book is simple aiid compact. Entries can be 
made for a number oi terms without becoming 
voluminous ;' and the labor of entering the 
names and other personal data of members is 
materially reduced. 

MANIFOLD-BOOK. — Edward D. McKenna, 
Brooklyn, New York city. In this book copies 
of bills, letters and orders can be quickly made 
while the original is being prepared. The in- 
vention furthermore provides a carbon-holder 
of such construction that the carbon sheet and 
accompanying sheet of silk can be quickly 
bound together at one of their edges and the 
holder conveniently placed in the book. 



miscellaneous Inventions. 

PORCELAIN-CROWN FACER. — Charles A. 
Hoffman, New Albany, Ind. The inventor has 
devised a simple instrument especially adapted 
for grinding a perfectly flat face upon the 
cervical portion of what is known among 
dentists as a "Logan crown," enabling a per- 
fect Joint to be ground when setting such a 
crown upon a root of a tooth. 

CROSS - BRIDGE. — Thomas F. Kearney, 
Brooklyn, New York city. The invention re- 
lates to a device for bracing floor-joints and 
other parallel timbers, such devices being com- 
monly known as "cross-bridges." Mr. Kearney's 
cross-bridge is formed of two lengths of flat 
material pivoted at their middles and a spacer 
arranged between the lengths of material at 
the pivot to separate them. By pivotally con- 
necting the arms together the bridge can be 
adjusted to suit the width of timbers to which 
it is to be applied, and the distance between 
such timbers. Hence bridges can be made 
in quantities before their application, since 
they are readily adjusted to the various ar- 
rangements necessary. 

BOOK-REST. — William R. Rathvon, Flor- 
ence, Colo. The book-rest is designed to hold 
a number of books in convenient position for 
reading and is specially adapted for use by 
students so as to hold text and reference 
books in positions where they may be readily 
used. 

MAIL-BOX. — William H. Walker, Degraff, 
Ohio. The mail-box is of that type employed 
for collection and distribution of mail. The 
object of the present invention is to provide 
a novel, simple mail-box of this type which is 
well adapted for the collection and distribu- 
tion of mail in rural districts, the device being 
secure, easy to operate, and provided with 
means for indicating to a person at some 
distance if there be mail in the box or not. 

FISH -TRAP. — Peder M. Benseth, Fair- 
haven, Wash. . The invention is a trap for 
salmon, having the lead and heart as hereto- 
fore but having the pot and the other sec- 
ondary inclosures of the trap communicating 
with the side of the trap as contradis- 
tinguished from the end, so that the pot and 
the spiller will bear at right angles to the 
lead instead of in range therewith. Thus, the 
secondary inclosure will lie directly in the path 
of the fish returning against the flood tide and 
fish will then pass by a natural course into 
the secondary inclosures of the trap. 

GAME APPARATUS.— George C. Felter, 
Haverstraw, N. Y. Counters are employed in 
this game, which counters are manually moved 
on a figured board, according to prescribed 
rules which may be similar to those for check- 
ers and chess. Special rules have been drawn 
up by the inventor and a special board de- 
vised, so that considerable skill will be re- 
quired and much amusement afforded. 

GATE.— Hill H. Hillerson, Elliott P. O., 
Ford County, 111. Mr. Hillerson has devised 
an improvement in swinging or hinged gates, 
and lias invented an improved means for open- 
ing and closing the gate and latching and un- 
latching the gate when in its opened or closed 
position. 

SHADE-HOLDER FOR CANDLES.— Frank- 
lin E. Howard, Buffalo, N. Y. The shade- 
holder for candles is arranged for convenient 
attachment to a candle and is readily adjusted 
to bring the shade in proper position to the 
candle-flame, thereby securing the desired pro- 
tection from the rays of the flame. 

BEER FILTER AND COOLER.— Lerot A. 
Weston, Adams, Mass. The beer filter and 
cooler is to be built in the side wall of an ice- 
box with only the dispensing faucet and valve 
projecting outside. The body of the cooler 
containing the filter is contained within the 
icebox-chamber to be cooled thereby. 



Business and Personal mants. 



READ THIS COLUMN CAREFULLY,— You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and ws wili 
send you the name and address of the party desir- 
ingthe information. In every ease it is neces- 
sary to give the number of the inquiry, 
MCNN & CO, 



Desisrns. 

DESIGN, FOR A SILVERSMITH'S STOCK. 
— Peter J. Gordon, Manhattan, N. Y. The 
leading features of the design consist in a 
scroll and in the representation of floral snow- 
balls, pendent from the scroll. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1383.— For one 25 h. p. upright engine 
of beat make. 

Turbines.— Leffel & Co. Springfield, Ohio, U. S. A. 

Inquiry IVo. 1384.— For dealers in second-hand 
commutators of 5U or 11U volts for a !>£ h. p. dynamo. 

'* U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1385.— For dealers in second-hand 
gasoline engine of 1 or 1*4 h. p. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1386.— For the manufacturers of the 
Lotrentsiidingdoor hanger. 

Yankee NotionB. Waterbury Button Co., Waterb'y, Ct. 

Inquiry No. 1387.— For dealers in castings for \& 
or % h. p. gasoline engine for a tandem bicycle. 

Gasoline Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No. 1388.— For the manufacturers of a 
knife with two blades, celluloid handle adapted for 
inscription under celluloid. 

Handle & Spoke Mchy. Ober Mfg. Co„ 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 1389.— For manufacturers or dealers 
in sheet aluminium. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 1 390.— For manufacturers of ma- 
chinery for making articles out of aluminium. 

For Sheet Brass Stamping and small .Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No. 1391.— For manufacturers to make to 
order miniature objects, such as men, dogs, horses 
etc.. from 2 inches to 2 feet in height. Also for paper 
dolls. 

Kigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1392.— For manufacturers of well 
casings. 

Sheet, bar, rod or wire, cut, formed, any shape. 
Metal Stamping Company, Niagara Falls, N. Y. 

Inquiry No. 1393.— For a machine for threshing, 
hulling and cleaning rice. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1394.— For brick machinery for mak- 
ing pressed brick. 

SAWMILLS.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 1395. -For an amplifying telephone 
receiver. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N. Y. 

Inquiry No. 1396.— For brass tubing, such as is 
used! rmaking pen or pencil holders. 

Kester Electric Mf'g Co's, Self -fluxing solder saves 
labor, strong non-corrosive joints, without acid.Chci 
ago, 111. 

Inquiry No. 1397.— For parties to make pen or 
pencil holders in quantities to order. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1398.— For the manufacturer of The 
Home Sharpener, an emery wheel attachable to any 
sewing machine. 

Inventors, Attention!— Incorporate your compa- 
nies in. South Dakota, Charter fee, $10. Laws most 
liberal in United States. Address Box 6, Pierre, S. D. 

Inquiry No. 1399.— For manufacturers of electric 
automobile trucks or wagons for carrying not less than 
3,000 pounds. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 1400.— For machines for making 
butcher skewers. 

The best book for electricians and beginners in elec- 
tricity is ' Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 1401.— For machinery for separating 
materials in refuse, and afterward grinding and mix- 
ing, after which it is pressed into balls, bricks, etc. 

Engineer.— Wanted by a practical Cornell man a 
position as assistant superintendent in a good going 
concern. Would invest capital if arrangements can be 
made. Address M. B., Box 773, New York. 

Inquiry No. 140'-J.— For manufacturers of electric 
belts. 

%W Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 1403.— For manufacturers of nickel 
or nickel alloy tubes for gas engines. 

Seen from the Car Windows.— The route" of the 
Lackawanna Railroad between New York and Buffalo 
is one of the unusual attractions to lovers of scenery. 
It passes through the most picturesque portion of 
Northern New Jersey, through the fitmous Delaware 
Water Gap, and climbs the Pocono Mountain, disclos- 
ing at every turn beautiful distant views of the moun- 
tains and valleys of Eastern Pennsylvania. At Scran- 
ton it passes through the coal region, and the scene 
from the car windows is a revelation of the enormous 
extent of the coal industries of the vicinity. The en- 
tire trip is enlivened by diversified scenery of lakes, 
mountains, streams and thriving cities. The manage- 
ment of the Lackawanna is leaving nothing undone 
that can add to the comforts of their patrons.— Official 
Railway Guide. 

Inquiry No. 1404.— For shaping machinery used 
in making electric lights telephone lighters, railway cross 
arms and borer for same. 

inquiry No. 1405.— For machinery for making 
insulating pins. 

Inquiry No. 1406.— For dealers in figured wood 
for veneering purposes. 

Inquiry No. 1 407. -For launch hulls of steel 13 to 

30 feet long to be driven by gasoline motor. 

Inquiry No. 1408.— For manufacturers of paper 
tubesfor cigarette making. 

Inquiry No. 1409.— For addresses of manufac- 
turers of machinery for the separation and preparation 
of American asphalt, both sand and rock. 

Inquiry No 141 0.— For parties to manufacture a 
portable bootblacking device, consisting of tricycle 
ana stand combined. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8367) H. M'. S. asks: 1. In building 
wired for three-wire system is it possible to 
install a single dynamo without making radical 
change in wiring? A. No alterations in 
wiring are needed. Connect the middle wire 
to one pole of the dynamo and the two outside 
wires to the other pole. 2. What horse power 
gas engine with jackshaft is required to pull 
dynamo of 25 to 30 16 candle power, 110-volt 
lamps? A. It would be advisable to have a 
5 horse power engine. 

(8368) G. M. M.: Referring to Query 
8346, A. B. asks : "What is an induction mo- 
tor?" I would like to ask: What is a short- 
circuited armature? A. A short-circuited ar- 
mature is one in which the coils have no con- 
nection with the field but return upon them- 
selves. Bach coil has its ends connected to- 
gether. The current which flows in a coil is 
generated there by induction of the rotating 
field. The field of an induction motor receives 
a polyphase current whose impulses are a 
fraction of a wave length behind each other. 
This causes a north pole to move around the 
field from pole-piece to pole-piece like the 
hand of a clock, for example, passing the 
hours. A south pole moves also around the 
field opposite to the north pole. These rotat- 
ing poles generate in the coils of the armature 
strong currents which produce a powerful at- 
traction and pull the armature around. This, 
in the fewest words possible, is the armature 
of an induction motor, which is in the books 
called a "short-circuited armature." If the 
armature were only a disk of iron it would 
rotate in the same way. It is usual, however, 
to wind coils upon the iron of the armature 
as we have described and short-circuit them, 
hence the name. For a fuller treatment of 
the subject, see Houston and Kenelly's "Alter- 
nating Currents," price $1 ; or Thompson's 
"Polyphase Currents," price $5, both by mail. 

(8369) D. B. B. says: Will you kindly 
let me know through "Notes and Queries" : 
1. Whether acetylene gas can be used in an 
ordinary gas engine, and if so, what pre- 
cautions are necessary? A. Acetylene has been 
used to a small extent in France, more for 
automobiles than for stationary motors. It 
has been on trial in the United States, but with 
what results we do not know, other than that 
it costs more for" a given power than gasoline. 
It requires no other precaution than is neces- 
sary in lighting by acetylene. A smaller quan- 
tity than of gasoline vapor is needed for equal 
effect ; its explosive power being greater than 
gasoline for equal measures of vapor and gas. 

(8370) R. W. U. writes: Will you 
please answer in your paper, why it is so hard 
to walk to the forward end of a car when the 
brakes have set hard? A. When the motion 
of a car is slowing up quickly by the applica- 
tion of the brakes, it causes everything not 
fixed to the car to have a tendency to slide 
forward. A person standing or walking in 
the aisle has his relative mon entum with that 
of the car so disturbed by -the difference in 
motion as between himself and the car that he 
has a tendency to pitch forward, which breaks 
his control over his steps, and he finds him- 
self at sea. The trembling motion of the car 
caused by the irregular slipping of the brakes 
adds to the nervous disturbance and thus 
makes walking at such times very difficult. 

(8371) R. W. T. writes: In reply to 
"Notes and Queries" (8296), August 10: My 
father, who was an officer in the Indian navy 
and had often been to Bahrein, told me about 
the water supply there and method of obtain- 
ing same. He said that on calm days you 
could see the action of the submarine spring 
on the surface of the sea, so I think it could 
only have been at a depth of about 20 feet. 
C. P. R. has evidently not considered the diffi- 
culty of locating a spring in 200 feet of water. 
I also remember my father never mentioned 
that the divers used sinkers to carry them 
down, as he said was done by the Persian Gulf 
pearl fishers. 

(8372) E. W. I. asks: 1. How many 
light dynamo will a 1*4 -horse power motor 
run? A. Perhaps a dozen 16 c. p. 2. How 
many candle-power lamp will a telephone mag- 
neto call bell light, which is wound to 10,000 
ohms : also will above magneto ignite a gas en- 
gine? a. it will not light a lamp, nor c>o we 
tnlaU it will ignite gas. 
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TO INVENTORS. 

An experience of over fifty years, and the prepa- 
ration of more than one hundred thousand appli- 
cations for patents, at home aqd abroad, enable 
us to understand the laws and practice on both 
continents, and to possess unequaled facilities for 
procuring patents everywhere. A synopsis of the 
patent laws of the United States and all foreign 
countries may be had on application, and persons 
contemplating the securing of patents, either at 
home or abroad, are invited to write to this office 
for prices, which are low, in accordance with the 
times and our extensive facilities for conducting 
the business. Address MUNN & CO., office Scien- 
tific American, 361 Broadway, New York. 
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September 17, 1901, 
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Accumulator plate, H. T. d'Amoult 682,899 

Air brake coupliug, O. A. Xess 682,882 

Air compressor, hydraulic, J. 1'aterson 682,811 

Ail" or other gases fur refrigeration and 
power, system for utilizing liuuid, G. 

A. Bobrick 683,010 

Alloys containing copper and manganese, 

manufacturing, G. Thomson 682,891 

Aluminium hydrate by electrolysis, obtain- 
ing, I. L. Roberts 683,000 

Automobile, M. A. Yeakley 682,775 

Axle, car, A. M. Robeson 683,001 

Axle box, car, H. F. \V. Jaeger 682,70-1 

Axle grease mixiug and packing machine, 

D. L. Eustice 682,608 

Ball projector for use in playing games, W. 

O. Taylor 4 682,965 

Band brake wheel, J. II. Punchard 082,880 

Batteries from motor vehicles, system and 

apparatus for loading and unloading 

storage, G. H. Condict 682,973 

Battery. See dry battery. 

Bearing, anti-friction, A. E. Overton 682,859 

Bed pan, G. Thornton et al 082,650 

Beds, automatic device for covering, J. 

Herbs 082,617 

Bedstead, metallic, J. T. Petford 082,885 

Beer or ale, apparatus for draft, H. Strater 682,766 

Bicycle coaster brake, Denzer & Hullt 682,976 

Bicycle, motor, E. F. Hafelflnger 082,682 

Bicycle, tricycle, etc., D. E. Norton 682,053 

Bicycle wheel, S. Hamblen 082,687 

Billiard cues, leather pad fastening for, 

E. Ferchland 682,677 

Binder, loose leaf, H. S. Jones 682,851 

Binder post, sectional, J. Bowers 683,011 

Blotter, balance sheet, F. J. Muller 682,948 

Boiler header, sectional steam, C. P. Hig- 

gins 682,989 

Book rest, H. B. Smith, Sr 682,761 

Boot, lawn, J. A. Smith 682,888 

Bottle, G. Lucas 682,855 

Bowling alley, H. G. Ruenzel 682,750 

Braiding machine, C. Sehurmann 682,887 

Brick kiln, H. Konhorst 682,829 

Brush, W. S. Walker 683,007 

Brush, blacking, E. S. G. Lewis 682,945 

Brush, tooth, L. H. Arnold 682,836 

Bullet scoring machine, P. Butler 682,600 

Burners. See hydrocarbon burner. 

Butt.n, separable anil detachable, L. B. 

Beckwith 682,782 

Cable clamp, G. H. Forsyth 682,847 

Calcium oxid or lime, pulverizing, C. M. 

Avery 682,837 

Calendering machine roller, J. Eek 682,607 

Camera stand, photographic, K. Nelson.... 682,809 

Can, J. W. K»hnen 682,941 

Can cover^coating machine, J. A. Steward. . 682,821 

Can support, E. Eaton 682,1)2:1 

Candy-making machine, H. Sporland 682,819 

Car, air, A. Brodbeck 682,970 

Car coupling, O. P. Callahan 682, 821 

Cardoor fastener, A. Schaefer 682,64.'. 

Car, double deck, F. M. Humphrey 682,622 

Car fender, S. Leivy 682,625 

Car fender, R. Salomone 682,643 

Car replacer, J. A. F.ster 682, 60!^ 

Car ventilating apparatus, railway, F. L. 

Jobson 682,872 

Carbureter, J. W. Kitten 682,853 

Carbureting device for explosive engines, R. 

& W. T. Aldrich 682,596 

Carding machine, F. W. Midgley 682,806 

Carpet fastener, N. J. Meigs 682,805 

Casting baths or other vessels, mold for, 

W. W. Chapman 682,841 

Catch, spring, W. P. Seng 682,959 

Cattle guard, surface, R. S. Rust 683,002 

Cements, etc., composition of matter for in- 
creasing the strength and durability of, 

H. J. Livingston - 682,724 

Chair, D. R. C.tner 682,672 

Chair, R. Holman 682,700 

Chair seat surfacing machine, C. A. Stark. 682,820 
Child's convertible chair and gocart, H. B. 

Curtis 682,916 

Churn, J. M. Hughes 682,80* 

Chutes, wagon attachment for supporting, 

J. T. D. Blackburn 682,969 

Cigar box, N. B. Clarl 682,867 

Circuits, means for pi itecting, J. F. Kelly. 682,714 
Clamp. See cable clamp. 

Clevis, plow, A. Lindgren 682,723 

Clock, electric, R. J. Flint 082,678 

Cloth piler, W. N. Dunn 682,922 

Coal, etc., device for handling, E. H. 

Browning 682,665 

Coating, anti-fouling, G. D. Coleman, 

682,913, 682,»14 

Coin holder, G. B. Peters HS2.740 

Coin holder, A. A. Kidder 682,852 

Comb dabbing mechanism, E. & E. Meunier. 682,946 

Computing apparatus, H. VV. Byron 682,910 

Computing machine, Schneider & Perfler.... 682,755 

Conductor, F. Tremain 682,893 

Cooling coil, F. Messmer 682,634 

Copy holder, E. Wing 682,656 

Cork puller, J. J. Schermack 683,004 

Corn husking implement, P. A. Waller 682,894 

Corset clasp, E. W. Groeschel 682,798 

Cotton cleaner and distributer, J. W. Seifert 682,816 

C.tton gin condenser, S. D. Murray 682,879 

Cotton topping machine, G. W. Palm 682,738 

Coupling. See air brake coupling. 

Coupling device, W. D. Sargent 682,644 

Crane, locomotive revolving, F. E. Hulett. . 682,703 

Crank mechanism, C. G. Holmberg 682,935 

Crate filler, egg, S. Scheuer 682,646 

Crucifix, font and candelabrum, combined, 

II. F. Nehr 682,952 

Cue tip fastener, Poehlman & Gross 682,886 

Cultivator and harrow, combined, B. F. 

Kuhns 682,720 

Currents, changing frequency of alternating, 

B. G. Lamme 682,943 

Curtain fixture, F. H. Bassett 682,781 

Curtain hanger, J. Steinberg 682,764 

Cushion, Hogan & Meinecke 682,871 

Cutter head, gaining, L. F. Parks 682,810 

Cyanids, making, J. Pfleger 682,741 

Damper regulator, F. E. Collins 682,791 

Dandelion extractor, Hughes & Clow 682,623 

Dental articulator, W. M. Bruce 682,668 

Dental ehair, F. Ritter (reissue) 11,931 

Dental forceps, G. L. Bennett 682,597 

Denture, artificial, Scbroedei- & Spangler... 682,756 

Diaphragm screen, J. :. Baker et al 682,839 

Display case, T. M. B idall 682,903 

Display clip, J. Ka' 682,746 



Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A — Wood- working Machinery ; 

B — Lathes, etc. 
SENECA FALLS iWFO. CO. rs^# 

695 Water St., Seneca Falls, N. V. 




Cnnf onrl Dnuior an<l Turret Lathes, Plan- 
rOUl anil rOWer ers, Shapers, and Drill Presses. 

SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 



B. K. BARNES — 

ELEVEN-INCH SCREW 
CUTTINC LATHE 




For foot or power as 
wanted. Has power 
cross feed and com- 
pound rest. A strictly 
high grade, modern 
tool. Ask us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford, III. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper dip. 
D«es not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Samplecard.bymail, free. Man- 
ufactured by Consolidated Safety 
Fin Co., Box 121, Bloolilfield. N.J. 





GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co., 

233 E. Clifton Ave., Cincinnati, O. 



FRICTION DM BRILL 

FOR LIGHT WORK. 
Has Theme Great Advantages: 

The speed can be instantly changed from t« 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with e^ual safety, the smallest, or largest drills 
within its range— a wonderful ec«uo'.ity iu time and great 
saving in drill lareakage. ([<?* Send "for catalogue. 

W. F. &, JNO. BARNES CO., 
1999 Ruby Street, - . Rockford, III. 





The "Best" Light 

Is a portable 100 candle power light, cost- 
ing only 2 eta. per week. Makes anel burns 
its own gas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere. 



THE 

87 



'BEST" LIGHT CO. 

E. 5th Street, CANTON, OHIO. 



SCRIBER 



Points nicely tempered. ^ 
Knurled sleeve nickeled. 
jp Length, 



^^ = — with 
short point, 9 , 
in.; with Ions , 



point, 12 in. 
WT Catalogue of line Tools free. 



I OT. STARRETT S?r.. Athol, I?. a s s . s a I 




?8u USE GRINDSTONES ? 

[f so we can suppiy you. All sues 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones forall spe- 
cial purposes. ¥&~ Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



Pratt $ mbitney Co 

HARTFORD, CONN. 

We are prepared to All 
orders promptlyforvarious 
sizes and styles of Milling 
Machines. 

Will he glad to send you 
our "S. C. I. "'Catalog fully 
describing them. 

New York, Boston, Chicago 
Buffalo, Philadelphia. 

You are cordially invited to visit — Z^ 
our exhieit at the Pan-American -- — ;** 
Kxpositlen, Machinery Building, 
Seutiou No. 38. 




MAXIMUM POWER-MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold.thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buftalo. N.Y., U.S. A 




Strikes jam anil Fast 

You could not count 1,000 in a minute, but 
that is, approximately, the number of blows 
struck in sixty seconds by the 

ELASTIC ROTARY BLOW 

RIVETING MACHINE 

ror riveting together articles of Hardware, 
Bicycle Chains, Mechanics' Tools, Agricul- 
* tural Implements, Sewing Machine Attach- 
^ ments. etc. Six sizes 1-16 to H inch. 

■ The F. B. Shuster Co. NEW n £ v 8 EN A \ CONJi - 




Door, W. Newdyke 

Door catch, W. M. Teeter 

Door fastener, sliding, J. Denes 

Door opener, electromagnetically operated, 

J. M. G. Gould 

Doubling frame, W. G. Morrison 

Drawing die, O. Ascne 

Dry battery, H. Splitdorf 

Election booth, knockdown structure, etc., 

F. M. Humphrey 

Electric cable for three-phase alternating 

current, W. B. Esson 

Electric heater, J. F. McElroy 

Electric light, apparatus for producing, P. 

0. Hewitt 

Electric machine, dynamo, C. D. Anderson. 

Electric switch, H. A. Metz 

Electricity, producing light by, P. C. Hewitt 

Electrode, J. K. Pumpelly 

Electromotor switch, Sloan & Barnes 

Electropneuinatie controlling system, E. R. 

Hill 

Elevator safety appliance, J. H. Kughler, Si- 
End gate, G. W. Gifford 

Engine. See explosive engine. 

Engine evapjrizer, explosive, J. C. Bland, Jr. 

Engine indicators, reducing wheel for steam, 

H. W. Yeoman 

Engines, sparking igniter for explosive, W. 

C. Matthias 

Excavating machine, traction, H. H. Schenk 
Exercising or rowing machine, J. N. Hazelip 
ExpUsive engine for ln.tor vehicles, C. E. 

Duryea 

Eye tester, H. D. Reese 

Feed, boiler water, S. D. Mott 

Feed water purifier, T. O. Organ 

Feeding and watering device, poultry, E. H. 

Mack 

Fifth wheel, J. Gogel. 

Fire escape, R. Hammerly 

Fire extinguisher, G. A. Swenson 

Fireplace, open, G. W. Buck 

Fireproof flooring, C. F. Haglin 

Fishing hob, N. Olson 

Fishingrod line guide, H. R. Mitchell 

Flanging machine, L. D. Lovekin. . 682,725, 
Floors, ceilings, etc., surface finishing for, 

J. J. Blackman 

Flue cutter, C. Wittke 

Food products, apparatus for treating, W. H. 

Wright 

Fruit cleaning machine, F. E. Proud 

Furnace. See roasting furnace. 

Furnace, O. M. Curtis 

Furnace, S. C. Davidson 

Furnace, Downing & Willetts 

Furnace fuel feeding mechanism, blast, J. 

W. Seaver 

Furniture cleaning or polishing composition, 

F. J. Tesar 

Fuse, electric, L. W. Downes 

Fuse for explosive projectiles, percussion, 

Lynch & Wilson 

Gas engine, Campbell & Hawkins 

Gas machine, acetylene, J. W. Gregory 

Gas retort charging means, E. Drory 

Gases, apparatus for the treatment of pro- 
ducer, E. J. Duff 

Gate, E. A. R.use et al 

Gear, changeable, C. A. Rittman 

Glass articles, forming hollow, P. Eheling.. 

Glass cutter, J. W. Tester 

Glass plates or sheets, apparatus for grind- 
ing, F. Pollard 

Glassware, machine for manufacture of, C. 

E. Blue 

Golf club, wooden, F. L. Slazcnger 

Grain separating screen, C. Closz. . 682,669, 

Grappling device, S. A. Saxon 

Grinding and polishing machine, R. H. Reid 

Gunsight, Parsons & Taylor 

Hasp fastener, R. D. Wirt 

Hat fastener, R. Kieserling, Sr 

Hatchwavs, automatic closure for eievator, 

J. W. McGhee 

Heel, boot, C. E. Keller 

High chair and rocker, convertible, G. H. 

Smith 

Hinge, Separable, F. W. Rauen 

Hitcher, horse, J. Caldwell 

Hockey stick, J. Miuor 

Hoes, manufacture of, Perks & Salmon .... 
Hoisting and conveying machine, A. E. 

Brown 

Holder, B. B. Douglass 

Hoofpad, C. S. Carkin 

Horseshoe, H. Jenkins 

Horseshoer's knife, G. C. Ingram 

Hose coupling and washer, metal, F. D. Joy 
Hose strap and hook, combined, J. Weltlin. 

Hosiery, J. H. Blaetz 

Hub, J. P. WultE 

Hydrocarbon burner, E. G. Mummery 

Ice freezing plate, W. J. Woodcock 

Incandescent mantles, packing case for, 

M. McRoberts 

Incubator beater, J. H. Madison., 

Insulator, W. F. Jenkins 

Insulator, adjustable, H. D. Murdock 

Knife, R. Klickman 

Labeling machine, Giltillan & McKaig 

Lamp and electrode therefor, electric, gas or 

vapor, P. C. Hewitt 

Lamp, electric, P. C. Hewitt 

Lamp extinguisher, Henry & Carrick 

Lamp, overhead regenerative gas, W. H. I. 

Welch 

Lamp, portable electric, H. E. Plass 

Lamps, controlling gas or vapor electric, 

P. C. Hewitt 

Lamps, inclosing case for electric, P. C. 

Hewitt 

Lamps, manufacturing electric, P. C. Hewitt 
Lamps, manufacturing vapor or gas, P. C. 

Hewitt 

Lamps, operating electric, P. C. Hewitt.... 
Lamps, starting apparatus and circuit for 

electric, P. C. Hewitt 

Latch, elevator gate, A. Zitzmann 

Lawn sprinkler lip attachment, A. Gerdum. 
Leather stretching device, J. Caldwell, 

682,785, 
Leather working machine, H. B. Maldeis... 
Leather working machine, F. F. Cumms.... 

Lettering glass signs, J. L. Thorpe 

Lever jack, G. W. Campbell 

Lock and latch, W. C. Day 

Lubricator, F. W. Edwards 

Mailbag delivery apparatus, E. Graham.... 
Malt stirring apparatus, undried, B. Fischer 
Measuring instrument, electrostatic, J. H. 

Bryson et al 

Meat cutter, G. Lindenberg 

Memorial tablet, S. D. McNeal 

Motor. See water motor. 

Motor mechanism, Goodier & Pollitt 

Motors, incandescent igniter for explosive, 

R. P. Hansen 

Mower, lawn, P. J. Tunny 

Mower or reaper, P. II. Love 

Multiple cylinder engine, W. E. Ewald 

Musical string instrument, O. Gerecke 

Nail or screw set, P. N. Haas 

Nutlock, D. W. Martin 

Oarlock, White & Snyder 

Oilcan, J. C. Owen 

Oil engine. M. E. Toepel et al 

Optical instrument, H. H. Hill 

Ore concentrator, J. G. Roberts 

Ores, leaching, E. L. Godbe 

Pad. See hoofpad. 

Paper cutting machine, H. L. Strehl 

Paper holder, H. R. Smith .- 

Paper, paint, etc., raolatener or softener for 

wall, Souder & Hamill 

Pasting device, wrapper, J. W. Shaner 

Pea or bean shelling machine, H. H. Brake- 
ley 

Pelton wheel, C. F. Du Bois 

Photographic plate holder, F. V. Mathews. 
Piano repeating action, upright, J. Herr- 

burger 

Pie rack, A. O. Bobem 

Pipe bending machine, H. F. Condon 

Pipes, soap delivering attachment for water, 

C. R. Walker 

Pitman connection, J. W. Pridmore 

Plane, Seeds & Frings 

Planter and fertilizer distributer, cottonseed, 

C. T. Starkey 

Planter, potato, Bachmann & McConnell. . . . 

(Continued on paye aw) 



682,635 
682,754 
682,675 

682,796 
682,878 
682,866 
682,648 

682,621 

682,845 
682,949 

682,697 
682,898 
682,729 
682,696 
682,996 
682,818 

682,828 
682,719 
682,610 

682,905 



682,856 
682,862 
682,988 

682,606 
682,638 
682,628 
682,884 

682,627 
682,927 
682,869 
682,964 
682,826 
682,683 
682,954 
682,730 
682,726 

683,009 
682,864 

682,865 
682,814 

682,673 
682,674 
682,843 



682,835 
682,919 

682,728 
682.7S8 
682,931 
682,793 

682,920 
682,955 
682,861 
682,980 
682,966 

682,744 

682,906 
682,960 
682,670 
682,752 
682,999 
682,739 
682,657 
682,715 

682,858 
682,940 

682,961 
682,998 
682,972 
682,807 
682,833 

682,666 
682,605 
682,789 
682,850 
682,938 
682,873 
682,772 
682,904 
682,897 
682,629 
682,659 

682,735 
682,802 
682,709 
682,831 
682,624 
682,611 

682,694 
682,690 
682,615 

682,896 
682,742 

682,695 

682,698 
682,692 

682,699 
682,691 

682,693 
682,776 
682,984 

682,786 
682,803 
682,915 
682,769 
682,601 
682,975 
RR2.981 
682,930 
682,846 

682,971 
682,722 
682,950 

682,928 

682,933 
682,824 
682,875 
682,676 
682,925 
682,681 
682,876 
682,967 
682,736 
682,822. 
683,012 
682,7411 
682,612 

682,767 
682,962 

682,762 
682,817 

682,908 
682,979 
682,804 

682,616 
682,907 
682,671 

682,653 
682,745 
682,958 

682,963 
682,900 
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an Automobile, we. can supply you 

WITH PARTSandFITTINGS. 
in our SEVEN FACTORIES we make. 

RUNNING GEARS, TOOL STE.E.L BALLS, 
STEEL RIMS, STEEL STAMPINGS, CHAINS, 

SHEET STE'EL and FORCINGS. 
ALL FOR AUTOMOBILE. CONSTRUCTION 

QUOTATIONS ON APPLICATION. 

THE AUTOMOBILE & CYCLE PARTS CO, 




CORK WALLS AND FLOORS 

as well as Cork Ceilings, are now in vogue among up-to- 
date architects andbuilders onaccountof their durabili- 
ty, artisticheauty and economy. 

NONPAREIL CORK 

is water-proof, sound-proof and 
germ-proof; a non-conductorof 
heat or cold; noiseless and sani- 
tary &nd is excellent for deco- 
rative ceilings and walls and 

for the floors of houses, churches, schools, etc., i 
the decks of yachts, etc. 

THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 

"OLDS 

GASOLINE 

ENGINES 
are remarkable for 
SIMPLICITY 
and ECONOMY 

Write for Prices. 
Olds Motor Works, 

1328 Jeff. Ave.. 
Detroit, - - Micb. 





WALWORTH 

PIPE VISES 



are the Heaviest and 
Strongest vises made. 
Renewable Steel Jaws. 
WALWORTH MFC. CO., 

128 TO 136 FEDERAL STREET, BOSTON, MASS. 



D L.HOLPEN 
-- REAL ESTATE TRUST B10G PHILA..PA. 

vEGEALED ICE MACHINES 

. SEE FIRST PACE SCtENTi FIC. AMERICAN "SEPT. 2 . I 399 . 



THE COLUMBIA 

EXPANSION STEAH TRAP 

Patented September 4, 1900. Patented April 10, 1894. 

Is a Wonder. All made to 
workfrom 0uptol5llbs. steam 
pressure and tested on steam 
before shipment. Also manu- 
facturers of McDaniel Steam 
Traps, Separators, Reducing 
Valves, Exhaust Heads, Blow-off Valves, Suction Tees, 
Hydraulic Valves. Sold by dealers. Send for booklets. 

WATSON & McDANIEL CO., 
145 North 7th Street, - Philadelphia, Pa. 




"NEW ROOFS FOR OLD" ^MJi 

without the aid of a skilled roofer if you will get 
Warren's Natural Asphalt Stone Surface Ready Roofing 
and attach it to the roof 



Has 2 inch 
I lap edge. 




yourself. Surface com- 
pleted. No need for paint- 
ing. Only needs nailing 
down. Comes in rolls 01 
108 square feet. Made of 
genuine Trinidad asphalt. 
Postal brings particulars. 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 
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MONARCH " 



ENGINE=STOP SYSTEM 

is a wonderful appliance now being used by the largest 
plants in the country. It can he easily attached to any 
engine or combination of engines. Prevents "run- 
aways.'" A practical safeguard against accidents and 
breakages. Engine can be stopped, in case of emerg- 
ency, from any part of the plant by simply pressing an 
electric button. No conrection with the Governor. 
The "Monarch " closes the throttle. Over 500 in 
use. Bar" Send for New Illustrated Catalogue. 

THE MONARCH MFG. CO., - - WATERBURY, CONN. 



f- 12=inch Pipe cut off and 

„__ Threaded with ease by one 

i^p|S\ man and ti 

; -■' fH» FORBES 

%, PATENT DIE STOCK 

Smaller sizes proportionately 
easy. Send fur Catalogue. 
Machine No. 30. THE CURTIS & CURTIS CO,. 

i-2in.R.iL. 6 Garden St,, Bridgeport, Conn. 



A MAGAZINE FOR THE HOME MAKER 

NOW READY. 

Cbe . .. 

Scientific American 
Building edition 

VOL. 31. 

Beautifully illustrated with many views and plans of 
country houses, seasiue cottages, bungalows and other 
buildings, including some of the more important 
examples of large city dwellings. The leadin;; archi- 
tects of the country are now contributing to this maga- 
zine a series of "Talks" on imporLant and popular 
architectural subjects. The contributors to 'this new 
and original feature in architectural journalism in the 
current volume are Messrs. Bruce Price, W. A. Boring, 
"Wilson Eyre, Jr. and H. J. Hardenhurgh. 

SPECIAL DEPARTMENTS: 

Monthly Comment on Timely Topics. 

Reviews of the Newest Books. 

Correspondence. Notes and Queries. 

Household Notes. 

Legal Notes. 

New Building: Patents (Classified) 

Price, bound in stifl covers, S'2.00. 

30(1 Illustrations, 120 Pages. 

IVIUIXIX «Sl CO., 

Publishers, 361 Broadway, New York. 
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j^eietttifu Suieriratt. 



September 28, 1901. 



Ualuable « Books ! 

* 9 * 

FKVISEDanil EM.AKIiKII EDITION of 1901 



Cyclopedia 




The Scientific American 

Of Receipts, 
Notes and "5 
Queries. V* 

15,000 Receipts. 734 Pages. 

Frice,S.3.00iii Cloth. $6.00 in Sheep. $6.50 

in Hull Morocco. P»st Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

'The work is so arranged 
as to be of use not oniy to 
the specialist, but to tbe 
general reader It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sunt on application. 

Those who already have 
the uyclopediamay obtain 
the 

1901 APPENDIX. 

Price, bound in cloth. $1.00 

postpaid. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 

Large Octavo. 480 Pagea. 
300 Illustrations. Prfcf $3.00 
by Mail, Postpaid. Half Red 
Morocco, Gilt Top S4.00. 
The most important book 
ever published on invention 
and discovery. It is as read- 
able as a novel, being written 
in popular style, 

The book gives a most com- 
prehensive and coherent ac- 
count of the progress which 
distinguishes tins as the "gold- 
en age of invention." result- 
ing in industrial and commer- 
cial development which is 
without precedent. A chrono- 
logical c lendar of the leading 
inventions is one of the most 
important features of the 
book, enabling the reader to 
refer at a glance to ira portant 
inventions and discoveries of 
= any particular year. The boob 
lis printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 

EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

This isaboobfullof 
interest and value for 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics, ihis splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in tbe choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of tbe day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 pages. 820 
illuv Elegantly bound in cloth. Price, by mall, post- 
paid, 84. O0t Half Morocco. 85.00. 





Magic «' 



lly A 



ustons and Scientific Diver- 
eluding Trick Photography. 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
tbe year. Tbe illusions 
are illustrated by tbe 
highest <?Iass of engrav- 
ings, and the exposes of 
the tricks are. in many 
cases, furnished by the 
prestidigitateurs t h em- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, sword-swallowing, 
ventriloquism^ mental 
m a g i c , ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefull y 
printed and hound. Ac- 
knowledged by the pro- 
fession to be t lie Stand- 
ard Work on Magic. 
.Hopkins. ot>8 pages. 420 iilus. Price w2. 50. 




A Complete Electrical Library. 

By Prof. T. otonor SLOANE. 

An inexpensive library 
of the best hooka ou 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, tbe electrical 
engineer, schools and 
collages. Comprising five 
books, as follows: 

Arithmeticof Electricity & 
138 pages, . . . $1.00 ffl 

Electric Toy Making, 140 
page*., Tft.OG 

How to Become a Suc- 
cessful Electr.cian, 189 
pages, ..... $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity Simplified. 158 Five volumes* 1,300 pages, 

pages $1.00 and over 1*50 illustrations. 

A valuable and indispensable addition to every library. 
Our Jireat Special Offer.— We will send prepaid 

th" above live volumes, handsomely hound in blue cloth 

with silver lettering, and inclosed in a neat foldinsr box 

as shown in the illustration, at tbe Special Reduced 

Price* of $4.VQ for the complete set. The regular 

price of the five volumes is $7.00. 

VST Pull descriptive circulars o/ above books will bt mailed 
free upon application. 

MUNN & CO., Publishers, 
361 BROADWAY, NEW YORK. 




Paint that Pleases 

by its permanent beauty and wonderful durability, as 
well as its " presprving " properties on wood or metal is 

rixon's 
silica-graphite 

PAINT 

Lasts four times as long as other 
paints and always looks well, as it 
never fades. Non-poisonous, no 
bad odor, causes no colic or 
cramps in workmen. Color cards 
free. 




IGlli 

J OS*; H El DIXON CRUCIBLE 

Jersey City, N, J. 



CO. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easilv. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y* 



JUST PUBLISHED 



By CAPTAIN J. H. THQ/ISON 
and BOVERTON REDWOOD. ... 

8vo, Cloth, $3.00 net, Postage J5 cents extra 

i A book for inspectors under The Petroleum Acts and 
for tnose engaged in the storage, transport, distribu- 
tion and industrial use of pretroleum and its products 

i and calcium carbide. 



J. B. 



GASOLINE 
MOTOR 



CASTINGS 

For MARINE, VEHICLE and 
BICYCLE MOTORS, 

with Working Drawings. 
LOWELL MODEL CO.. 22 Wiggin St., Lowell, Mass. 



Pliers, locking, M. H. Howland 082,701 

Plow, O. A. Booty 652,598 

Plow, H. M. McUafferty 082,733 

Plow and planter, combined liater, Sattley & 

Weaver 082,950 

Plow, ruling, J. D. Reus 052,747 

Pneumatic despatch tube system, C. A. Gray 082,985 

l'ocbet, seamless woven, A. Mills 082,877 

Post. See binder post. 

Potato digger, 1). Y. Ilallock 082,987 

Printer's chase, C. F. burroughs 082,840 

Printing machine for yarn or warp threads, 

C. Baruuther 082,780 

Printing machine, ticket, X. E. Springsteen 082,881* 

Printing press dog trip, It. Naumauu 0S2.H51 

Pulp digesters, etc., valve fur .1. H. Baker 

et al 082,838 

Pump mechanism for deep wells, centrifu- 
gal, E. M. ivens 082,'.I3» 

Pump, spraying, .1. Bean 082.VHI2 

Pnmps, steam valve for duplex. W. J. P. 

Moore 082,808 

Punching machine, B. F. Hail 082,080 

Punching machine die :".!,d die holder, B. F. 

Hall 082,013 

Punching nipples, eic, machine for, R. G. 

Lockwoml 082,020 

Radiator, H. \V. Struss 082, 0t9 

Rail connection, track, W. M. Donahue 082,(118 

Kail joint, '^. A. Cartmugh 082,91 1 

Rail tie, }?. W. Flanders 082,924 

Railway carriages, system for electrically 

lighting, E. Dick 082,978 

Railway conductor bond, electric, ^Y. F. 

Jenkins 082,710 

Railway conduit, electric, VY. P. Jenkins... 082,711 

Railway contact device, conduit electric, W. 

F. Jenkins 082,705 to 082,707 

Railway frog, D. !■'. Yaughau 082,803 

Railway spike, (_'. Johnson 082,712 

Railway switch and automatic operating de- 
vice, J. \Y. Koch 082,717 

Railway tie plate, D. O. Ward 082,895 

Railways, suspensory device for trailing con- 
tacts for conduit electric, W. K. Jenkins 082,708 

Receptacle, sheet metal, U. C. Hopkins.... 082,799 

Reed for creel frames, Adams tfc Stapfer.... 082,777 

Reflector, A. B. Conde 082,002 

Releasing animals from stables, device for, 

W. H. Underwood 082,052 

Resawing machine, W. J. Burt 082,909 

Revolving chair, J. M. Germanson 082,795 

Revolving chair, J. Ellenbecker 052.844 

Roasting furnace, L. T. Wright (reissue).. 11,'932 

Rope making machine, mauila, H. Ryder... 082,751 

Rope, manila, H. Ryder 082,041 

Rotary cutter mechanism, A. B. Calkins.... 08*2,787 

Rounding and channeling machine, A. B. 

Fowler 082,079 

Rule and square, combined, W. F. Puffer... 082,037 

Saddle, harness, A. G. Thompson 082,890 

Saw, circular hand, D. A. Dugan 682,808 

Saw teeth, means for attaching, E. E. Har- 
ris 082,011 

Scaffold, S. A. Brooks 082,783 

Screen. See diaphragm screen. 

Screw, safety temper, E. Porter 082,813 

Screw thread cutting machine, C. F. Wie- 

land 082,774 

Seal, metallic, J. Murdoek, Jr 082,857 

Sewing machine hemnier, A. Laubscher 082,874 

Sewing machine treadle, W. E. Hoj-t 082,702 

Sewing machine, two reel, H. F. Ainley . . . . 083,008 

Shingle bundler, C. D. McLean 082,734 

Signaling apparatus, II. B. Taylor 082,708 

Skip dumping, T. Bryant 082,784 

Sleigb, J. A. Heintz 082,934 

Slotting machine, T. M. Tripp et al 082,051 

Snap hook, C. Hakemeyer 082,084, 082,085 

Snow plow, railway, K, C. Munson 082,731 

Soap holder, liquid, A. L. Fribourg 082,680 

Solar heater, J. M. Wishart 082,058 

Sound record, T. II. Macdonald 082,992 

Sound records, making, T. H. Macdonald... 082,991 

Speculum, J. G. McPberson 682,832 

Speed device, variable, I. II. Spencer 082,703 

Speed indicator, R. Goodlad 082,929 

Speed mechanism, variable, W. L. Shellen- 

bach 083,003 

Spike, J. W. Teele 082,753 

Starting and regulating switch, electrical, 

A. H. Hickley 082,618 

Steam boiler, Stetson & Thomas 082,705 

Steam engine, M. Poll 082,743 

Steam feeding mechanism, R. H. F. Sewall 083,005 

Steel or iron and copper, manufacture of 

compound plates of, E. Martin 082,032 

Stove, I'. Anderson 082,778 

Stove grilling attachment, gas, E. W. T. 

Richmond ' 082,748 

Stove, Hydrocarbon vapor, E. G. Mummery. 082,630 

Straining apparatus, water, L. Parsons .... 082,994 

Sugar from molasses, extracting, Oxnard A: 

Baur 682,737 

Switch. See electric switch. 

Tag, shipping, F. Kohnle 082,718 the :. (IIIFFN " DRAWING PFIMS 

Tanning or dressing bides, skins, etc., F. I lnc y U K E l>l UKAWIINU fElNa. 

Valentiner ... 682,825 =*=»—_ SCIENTIFICALLY SHARPENED 

Tap, barrel, H. Grayson 682,797 

Telegraphy, wireless, H. P. Davis 682,974 

Telephone systems, supervisory signal for, 

F. R. McBerty 682,732 

Telephone toll apparatus, W. Gray 682,986 

Temperature finder for stored cottonseed, 

etc., G. Leder 082,721 

Thermostat, electrical, T. J. Zoeller 682,661 

Thill c.upling, F. A. Wegner 682,655 

Thill coupling, W. C. Shipherd 682,760 

Thread, machine for treating, C. Corron.... 682,842 

Tile forming machine, P. Bruns 682,007 

Timber dolly, J. L. Bayley 082,003 

Tire, J. M. Doan 082,917 

Tire, resilient or elastic, E. A. Dibbens.... 082,977 

Tire, vehicle wheel, W. F. Masters 082,033 

Tobacco pipe attachment, A. S. Speirs 083,000 

Toothpick, E. J. Thurston 082,892 

Toy gun, A. F. Humphrey 082,990 

Toy or game, J. A. Chapman 082,790 

Transformer, rotary, B. G. Lamme 082,942 

Trolley, F. A. Crans 082,603 

Trolley, D. J. Rosen 082,639 

Truck, T. Scullin 082,047 

Truck, S. Haltom 682,932 

Truck, car, P. M. Kling 682,716 

Truck, piano, S. Bartholomew 682,662 

Truss, hernial, G. V. House 682,936 

Tubes from single strips of metal, construc- 
tion of, T. A. Judge 682,713 

Tufted cushion, J. Ward 682,054 

Turn table, T. F. Langley 682,944 

Twisting and doubling machine, F. Meyer.. 082,947 

Typewriter escapement, C. Sears 082,758 

Typewriter escapement wheel, W. S. Perry. 082,030 

Typewriting machine, C. & Ii. H. Sears... 082,759 

Typewriting machine, C. F. Melon 082,830 

Typewriting machine, H. W. Higham 082,870 

Valve, T. J. Hart 082,088 

Valve and pump, differential piston, T. R. 

Browne 082,599 

Valve, balanced slide, H. D. & C. L. Dunbar 682,021 

Valve gear, explosive engine, J. McNeil.... 082,880 

Valve, piston, W. Ileston 082,089 

Valve reversing mechanism for explosive en- 
gines, W. W. Scott 682,757 

Vehicle driving trains, controlling device for 

motor, T. B. Jeffer.v 682,8*1 

Vehicle fender, W. F. Weiss 082,771 

.Vehicle frame, W. Barber 6S2.901 

Vehicle, motor, H. A. Franta 682,983 

Vehicle, pneumatically propelled, W. J. 

White 082.773 

Vehicles, means for controlling electric 

motor, J. Sachs 682,642 

Vending machine, W. D. Doremas 082.792 

Vessel closure, containing, R. L. Patterson. 082.995 

Vessel or ship, Manchin & Boudreaux 682.631 

Veterinary dental file, E. L. Quitman 0*2,997 

Voting booth, L. W. Luellen 6S2. 727 

Wagon brake, automatic, G. S. & H. C. Neal 682.881 

Wagon, dumping, W. O. Shadbolt 682,834 

Waist lengthener and corset, combined, E. 

K. Pilling 082,812 

Watch winding and setting mechanism, A. 

Anzelewltz 082,968 

Water bag stopper, c. E. Longden 082,854 

Water motor, Impact, W. & 3. Boekel 682,664 

Water supplying device for poultry, F. Bade 682,770 

Weigher, grain, A. Goehring 682,920 

Welding mschine, T. F. Rowland 682.040 

Welding metals, B. Pureell 682,815 

Wheel. See band brake wheel. 

Wheels, making, E. Einfeldt 682,982 

(Continued on page 267) 





The perfect gas or gasoline engine, 
motor carriage or launch is equipped 
with the 

Autosparker 

as its sole means of ig- 
nition. No Batteries, 
Belts or Switches. 

Write for catalogue 
S. A. Address 

M0TSINGER DEVICE 
M'F'G CO., 
Pendleton, Ind., U.S.A. 

NOTICE. -This company is the owner of tbe United 
States Letters Patent No. 642,R69 which covers broadly 
any kind of a Sparking Dynamo in which the armature 
is driven by an automatically controlled intermittent 
peripheral contact. An attempt is being made by other 
manufacturers to put an inferior but infringing Spark- 
ing Dynamo on the market, and the manufacturers and 
users of such infringments are hereby notified that we 
intend to enforce our rights under the patent. 



"WOLVERINE' 1 

Gas and Gasoline Engines 

STATIONARY and MARINE. 
'Wolverine *Ms tbe only reversible 
MarineGas Engineon themarket. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd.by 

■. WOLVERINE MOTOR WORKS, 
•' 12 Huron Street, 

Grand Rapitls, Mich. 







FIFTH EDITION 



Handbook on Petroleum § Tables for f ^ Determination 

of Minerals 



BY PHYSICAL PROPERTIES 

Ascertainable with the aid of a few Held instruments. 
Based on the system of the late Professor Doctor Alum 
Weisbach. 



By DR PERSIFOR FRAZER 
Limp Leather, $2.00 net. Postage 7 cents extra 
J* SOLD BY ALL BOOKSELLERS Jt 

LIPPINCOTT COMPANY, Publishers 

PHILADELPHIA 




think because our Preci- 
sion Model Lathe is offered 
to you at such an exLreme- 
ly low price that it is lack- 
ing in quaiity. It embodies 
all the good points neces- 
sary to make it capable of 

any work up to its capacity and good 

work at that. Something you are 

looking for. 

MASSACHUSETTS TOOL COMPANY, 
50 Wells Si.. Greenfield, Mass. 



ELECTRIC 




EYESIGHT 



is often caused by 
straining the eyes 

THE ELECTRIC BOOK LAMP £j S tflK&tftffoitfK 

and the large fees of Specialists by using, when reading 
at night, the most modern application of Electricity 



LOST 

LECT 
SAVE YOUR 
THE PORTABLE ELECTRIC BOOK LAMP 



EYES 



Can be adjusted to any book and is most convenient for travelers. 
PRICE $2.00. PORTABLE ELECTRIC HOUSE LAMP CO.. 12 Cortlandt St. 



NEW YORK. 




All Queen Pens are sharpened by experts wbo have 
had many yearB* experience in making and sl.arpening 
Drawing Pens. Only the finest English Steel is used in 
tbe Queen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN &: CO., 
Inc., Mathematical, Engineering and Scientific Instru- 
ment Makers, I (I I II Chestnut St., Philadelphia. 




Asbesto- 

Metallic 

Packings 

SHEETING, GASKETS. TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. |3^~ Write for samples and price list. 

C. W. TKAl.NKII MFG. CI., (Est. 1874), 88 I'earl St.. IWoq, Li. 8. A 



Our 

Specialty : 

Knock- 
Down 

Boats of any 
description. 

AM KIM TAX BOAT «fc MACHINE CO., 
ROW, SAIL AND PLEASURE BOATS, 

ST. LOUIS, MO. 



PA LilMER Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Wagon Kngines. Pumping 
Engines. 

pP~ Send for Cataloc, 

- 1WIANUS, CONN. 




Marine Station. 




PALMER BROS., 




., NO DANGER OF FIRE IF YOU USE'' 

f llllfci. ■% 

LIGHTS 



iillftOOK TEACHES 

AKE THEM ALSO 
1C1TY TAUGHT 

NGUAGE. 

■I0N- 

* POSTPAID 

AS0N INVENTOR 



SIGNALING THROUGH SPACE 

without wrres.— An article by W. Preece, describing the 
new Marconi system of telegraphing without wires. 
6 illustrations Scientific American Supplkmknt 
1 1 "1 I . Price 10 cents. For eale by Munn & Co. and all 
newsdealers. 



If You Want the Best Lathe and Drill 




CHUCKS 



BUT 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacity 
and Durabil- 
ity, CVieap and Accurate. 
Westcott Chuck Co 




U. S. A. 



Oneida, N. Y. 

Ask /or catalogue in English, French. Spanish or German, 
First Prize at Coi.ttmrian Exposition, 189&. 



ELECTRIC FOUNTAINS 



DARLINGTON 

ELECTRIC FOUNTAIN & SUPPLY CO. 

1 120 REAL ESTATE TRUST BLDG., 

PHILADELPHIA, PA. 



What Do You Want To Buy ? 

We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 



September 28, 1901. 



§f tuntiiu JVmmtM. 



toy 



■Whist acorlng device, duplicate, Q. L. Cast- 

ner 682,912 

Winding machine, S. W. Ward well, Jr 632,770 

Wire stretcher, W. Maher 6«2,i»93 

Wireworking tool, M. F. Dickey e»2,ttU4 

Wood and wire fabric, A. O. Hubbard 6»2,U20 

Wood and wire fabrics, producing, A. O. 

Hubbard 682,619 

Wood bundling machine, D. A. Greene, 

682,848, 682,840 
Wooden dishes, machine for making, B. 

Hughes 682,937 

Workbench, cabinet maker's, fc Neudermann 682, «83 

Wrapping machine, T. N. Tripp 682,823 

Zinc solutions free from iron and manganese 

compounds, obtaining, F. A. Gasch .... 682,794 



DESIGNS. 

Awl, harness, W. Tinktaam 35,101 

Badge, P. Boucher 35,088 

Basket cover, S. J. Dunkley 35,098 

Bottle holder, E. Wagner 35,126 

Box caps, blank for cigarette, E. Hilson .... 35,127 

Brake beam, W. E. Symons 35,105 

Building block, A. W. Hockman 35,120 

Chair, W. J. Neukom 35,li2 

Chair hub plate, C. J. Travers 35,111 

Clothes sprinkler, M. Arns 35,103 

Corner piece, C. C. Child 35,080 

Corset stay member, N. Parker 35,123 

Display frame for pasteboard boxes, S. J. 

Spaulding 35,122 

Evener iron, T. G. Mandt 35,108 

Eyeglass guard, W. A. Jones 35,093, 35,094 

Fabric, W. P. Stifel et al 35,125 

Finger ring, A. T. Bond 35,090 

Game board, J. W. Tavenner 35,118 

Grave marker, G. H. Dawson et al 35,121 

Hammer, C. T. Hennig 35,100 

Lamp supporter and reflector, electric, J. H. 

Goehst 35,102 

Lubricator body, D. H. Roberts 35,104 

Metal ware, base member for solid or plated, 

S. W. Babbitt 35,092 

Money box, C. A. Bailey 35,119 

Necktie fastener, J. O. Hunt 35,099 

Parcel carrier, W. Carry 35,096 

Puzzle member, J. C. Forster 35,115 

Range, portable, T. I. Rankin 35,113 

Rub iron, T. G. Mandt 35,107 

Spoons, etc., handle for, S. Ruby 35,091 

Stopper extractor, J. S. Dearborn 35,097 

Stove, heating, T. I. Rankin 35,114 

Suppository, H. H. Foringer 35,087 

Toy wagon body, H. T. Kingsbury 35,117 

Toy wagon body blank, H. T. Kingsbury.... 35,116 

Trimming, A. H. Kursheedt 35,124 

Vehicle body, E. B. Gallaher 35,109, 35,110 

Vehicle bolster plate, T. G. Mandt 35,106 

Violin body, W. Frederick 35,095 



TRADE MARKS. 

Animal traps, certain named, Animal Trap Co. 

Apparel, certain named wearing, Zimmermann 
Brothers Clothing Company 

Baking powder, J. R. Hayward 

Boots and shoes, M. F. Thomas 37,057, 

Cameras and photographic solutions, Botiay 
Camera and Chemical Co 

Canned Goods, Portland Packing Co 

Cigars, Ontario Cigar Co 

Coffee, Cheek, Norton & Neal 

Coffee, Smith Bros. Co 

Corsets, Weingarten Bros 

Disinfectants and deodorizers, A. Dreyfuss.. 

Eyeglasses, "Oculariuro" Arztliehes lnstitut 
fur Augenglaser, G. M. B. H 

Flooring, manufactured maple, Cobbs & 
Mitchell 

Flypaper, I>. G. Heinritz 

Hair restorers, liquid, F. C. Fowler 

Harmonicas, mouth, C. Weiss, Jr 

Laundry articles, certain named, W. & H. 
Walker 

Laundry tablet, W. P. Orne 

Leather products, certain named, Scheuer & 
Bro 

Liquors, malt, San Antonio Brewing Ass'n.., 

37,086 to 

Medical compounds, certain named, Lacto- 
Marrow Company 

Medicinal tablets, Antikamnia Chemical 
Company 

Oil and lard, cottonseed, Aspegren & Co 

Preparation for certain named diseases, 
American Medicine Co 

Remedies, stomach and blood, Chapman 
Manufacturing Co 

Remedy for certain named diseases, II. N. 
Townsend 

Remedy for scalp diseases and tonic for the 
scalp, S. North 

Sash weights, California Manufacturing Co.. 

Saws, J. N. Eberle & Cie 

Sewing machines and attachments, W. A. 
Chipman 

Sewing machines and sewing machine attach- 
ments, Willcox & Gibbs Sewing Ma- 
chine Co 

Shoes, slippers and boots, Rindge, Kalmbach, 
Logie & Co 

Soaps and toilet preparations, perfumed, 
A. S. Butler 

Sugar, hard, American Sugar Refining Co.... 

Syrup, sugar cane, Smith Bros. Co 

Thread, sewing, Clark Mile-End Spool Cot- 
ton Co 

Tobacco habit, certain named cure for the, 
R. A. Wilson 

Tooth powder, tooth paste, or tooth wash, 
W. K- Peek 

Washing powder, G. Schneibel 

Washing solution, T. H. Tabor 



37,055 
37,081 
37,058 

37,064 
37,091 
37,090 
37,084 
37,085 
37,056 
37,076 

37,062 

37,093 
37,065 
37,073 
37,061 

37,080 
37,079 

37,060 

37,089 

37,066 

37,071 
37,092 

37,068 

37,069 

37,067 

37,074 
37,095 
37,094 



37,098 

37,059 

37 - ,075 
37,082 
37,083 

37,063 

37,070 

37,072 
37,077 

37,078 



LABELS. 

"Baby Brand," for canned goods, Stecher 

Lithographic Company 8,691 

"Champion Mustard," for mustard, E. C. 

Flaccus Co 8,690 

"Cho-Lung," for tea, Cordish & Pruzam 8,686 

"Colorado Extracted Alfalfa," for honey, C. 

H. W. Weber 8,687 

"Diamond," for a polish, J. L. Orr 8,684 

"Granite Steel Ware," for granite ware, Gray 

Lithograph Co 8,677 

"Imperial Puritas Soap," for soap, Imperial 

Chemical Mfg. Co 8,683 

"John Brady's T. Electric Salve," for a medi- 
cine, J. T. Brady 8,678 

"Letterettes," for note paper and envelopes, 

P. Hake 8,674 

"Lockyer's Club House Poultry, Game and 
Meat Seasoning," for meat seasoning, 
F. H. Lockyer 8,689 

"Nonpareil Window Shade Cloth," for window 

shade cloth, K. Fuessel 8,676 

"Ozonine," for poisonous plant antidote, Emil 

Starz Biochemic Laboratory Co 8,680 

"Pin," for soap, Enterprise Soap Works 8,682 

"Priscilla Starch Polish," for a polish, Pris- 

cilla Mfg. Co 8,685 

"Rosewood Dandruff Cure," for dandruff cure, 

J. R. Reeves & Co 8,681 

"Silk Moire," for note paper and envelopes, 

P. Hake 8,675 

"Syrup of Tar and Cod Liver Oil," for a medi- 
cine, L. P. Collet & E. N. Gagnier 8,679 

"White Clover," for honey, C. H. W. Weber. 8,688 



PRINTS. 

"It's Around Behind the Barn," for wagons, 

American Lithographic Co 399 

"The Athlete," for men's clothing, Saks & Co.. 400 



Languages Taught by Mail 




"M 



with the aid of the phonograph. Only successful 
method. Specially written 1. C. S. 
Textbooks teach you to read and 
understand the language. The na- 
tive teacher's voice, through 
the Edison Standard Phono- 
graph, teaches the exact pro- 
nunciation. French, Spanish 
or German. Circular free. 

uteruntional Corre spon dance 
icboola. Box 942, Scranton,Pa. 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
"CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER?" 

We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Eugineeriug, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute Indorsed bv Tho.=. A, Edison and others. 
ELECTRICAL ENGINEER 1%'STITVTE, 

Dept. A, 240-342 W. SSll St., New York. 



FSTERBROMS 

mttK 150 Varieh 



?_STEEL PENS 



Works, Camden, N. J. 



Esterbrook's Falcon is the stand- 

tes. For Sale by all Stationers. ard among pens. 

THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 



SMALL STEEL CASTINGS — 

That are Moulded True to Pattern. 
That are of Tough and Uniform Metal. 
That are Easily Machined (No bard spots). 
That are Free from Blow or Sand Holes. 
That will take a Fine Polish. 
That will Harden like Tool Steel. 

Send Samples for Prices Stating Quantity Required. 
HOMER F. Livermore. 80 Pearl St.. Boston. Mass. 



& printed copy of the specification and drawing of 
any patent In the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now bo obtained by the in- 
ventors for any of the inventions named, in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway. New York. 



t\ OIL— SMELTER-MINES > 

J DOUGLAS. LACEY&CO. fc 

4] Bankers, Broker*. Fiscal Agents /T 

Tjj Members N. Y. Consolidate.! Stock Exchange and Los Angeles, TJ 

^0 Cal. Stock Exchange. *♦ 

JJ 68 BROADWAY and 17 NEW ST., NEW YORK. £ 

*v DividemUpaying Mining, Oil au<) f* 

*#£ Smelter Stock <- Listed and Uu- v* 

4r) listed, Our Specialty. jf. 

■fti Booklets giving our successful plan for realizing ^ 

^ the large profirs of legitimate mining, oil and i, 

ji smelter investments, subscription blanks, full a* 

T[ particulars, etc., sent free to any interested on J7 

25 application. ;J 

5? BRANCIIES-Boston Philadelphia. Chicago. Vr 

»p Cleveland, Cincinnati, St. Louis, Hartford and v+ 

4$ New Haven. Conn. ; Prescoti, Ariz., Los Angeles. £f> 

rCal., St. Johu, N. B., Montreal. Toronto, and ^ 
London, England. 
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50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly coniideutial- Handbook on Patents 
sent free. Oldest acericy tor securing patents. 

Parents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Broadwa^New York 

Branch Office, 625 F St.. Washington. D. C. 



STORE LAMP- 



Store or Street Lamps 

Over 25,000 now in commercial service from 1 to 3 yrs. 

A 20th Century Revolution in the Art of Lighting. 

The best, clearest and most brilliant lights for store 
or Street are furnished bv the 

M1M ARC LAMPS 

which have 450 candle power and burn from 12 to 15 J 
hours with one tilling, producing the finest Artificial "' 
Light in the world. Superior to Eleetrieity or lias. 
Cheaper than KeioseneOil. They are air-pressure lamps 
with overhead generators. Every lamp is fini trail tee* 
to do all we claim lor it. When we say **"45ti ( nnule , 
Power," we mean it. Made entirely of brass, heaviest j 
gnuge of any gasoline himp. and durable enough to last 
lifty years. Is on list of permitted devices of National 
Board of Underwriters. Non-explosive, no smell, no 
smoke. Finished in nickel. Handsome in appearance. 
Absolutely portable. Before buying write for full par- 
ticulars regarding our lamps and Light ing System*. 

ACORN BRASS WORKS, 

Address Dept. 9, 1 9-23 S. Jefferson St., CHICAGO. 




STREET LAMP— Patented. 



MANUFACTURER^ ot 

Circulars cheerfully furnished 



of Stereopticons with every 
" light „?18_and tip. 



HETZ, 3C2E.&3d St. 



MODELSI 

ESTABLISHED I867K2. 



CHICAGO MODEL WORKS 

/79 E.MADISON STCMCASO, ILL. 



ARMATURE WINDING, RIGHT AND 

Left Handed.— An important paper for all amateurs. 17 
illustrations. Scientific Amekican Supplement, 
No. 1 1 Hit. price 10 cents. For sale by Munn k Co. and 
all newsdealers. Send for catalog ue. 



Experimental & Model Work 

Cir. & advice free. Wm.Cardam iSon^Wl Rose St..N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro.. 181 Seneca St. Cleveland .O. 



Portion* RnnLc How to Use Portland Cement, 
UClllCiU HOOKS. ftOc.; Monier Constructions, Ce- 
ment & Steel,50e; Constitution of H y draulic Cements,25c. 
Cement and tngineeriny News, 102 La Salle St., Chicago. 

An Old Established, Well Founded 

and known firm of Germany wants Sole Agencies 
of first-class business houses. Address to 

K, T. 4402, IMDOLF JHOSSE, 

Cologne, Germany. 



ICE 



MACHINES, Corliss Engines, Brewers' 

and Bottlers' Machinery. THE FILTER 

" CO., 899 Clinton Street, Milwaukee. Wis. 



an.. 



MnnPIC & EXPERIMENTAL WORK. 

IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldq. . Franklin Square, New York. 



TYPE WHEELS. MODELS &.E X PEK1M ENTA L W O RK - SMALL MACHINERY 
I MHVELT1E8 A. ETC. tl EW 7 CUE STEITOl WORKS 100 NASSAU ST W.Y. 



SHEET METAL'i&r 

PINCHES ami D1HS. DAI I OhPC'i 

PltESSED STEEL, BALL If Ab t a 

OTTO KONICSLOW, Cleveland, Oho, 

MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Jilach'y 
EDWARD KLEINSCHMIDT, 122 Fulton St., New York. 



NFW YORK SHOPPING _by areaponsible and 



MRS. LOKI), 



experienced ladv. Send tor circular. 
10 East 14th Street, New York City. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St.. New York. 



VOLNEY W. MASON &. CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 



A LARGE MANUFACTURING COM- 

PANV in northwestern Germany wants a managing 
engineer to take cbame of its department for the manu- 
facture of furnaces, who must be thoroughly familiar 
with central heating systems, is able to improve manu- 
facturing facilities, desipn new models and make all 
calculations. He must be able to five satisfactory 
evidence of bis familiarity with the installment of 
central heatinp plants. Germans preferred. At le.ista 
knowledge of German is necessary. Applicants should 
address references, accounts of tbeir previous careers, 
salary desired, date when they can enter upon their 
duties to 

J. L., 70,460, 

Care of RUDOLF MOSSE, 

BERLIN, S. W., GERMANY. 



Cf n P t s 

\I,U ' SEND FOR 

^/ T* Catalogue 

W.& D. M0GEY. 



FELTEN & GUILLEAUME CARLSWERK 

Actien=Gesellschaft, MULHElM=ON=RHINE, GERHANY, 

, . . MANUFACTURERS OK . . . 
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Galvanized Steel Wires in all qualities, 

Galvanized Telegraph Wire, to any specification, 
Bronze Wire for Telegraph and Telephone Lines, 
Patent Double Bronze Wire., Copper Wire, Compound Wire, 
Trolley and Guard Wire for Electrical Tramways, 
Covered and Braided Electrical Leads, 

Electric Light Wire, Fire and Waterproof Leads. 

. . WIRE ROPES , 




ELECTRICAL CABLES 

For Telegraphy, Telepliouy, Electric Light, Transmission 
of Power and Electrical Tramways, 

PATENT TELEPHONE CABLE 

With Palier and Air Space Insulation* 



. . WIRE . . 




t 

I 



For Mining, Ships' Rigging, Hawsers, Hauling, Lifting, 

Tramways, Inclines, Towing, Ploughs, 

Sash Lines, Cranes, etc. 

PATENT FLATTENED STRAND WIRE ROPES. 

LOCKED COIL WIRE ROPES. 




Fencing Wire, Card Wire, Muslo Wire, Rope Wire. Barb Wire, 
Wire Strands, Wire Netting, Wire Mats, Springs. 



.„ nk .iT. H. BUNNELL & CO., 20 Park Place. New York. 
Agenra . -j WA TSON JACK & CO., 7 St. Helen St., Hontreal. 



* 



y 
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§£§ INSURANCE 
AOAINSTLOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOF-UFE 

AND 

INJURY* 

TO- PERSONS 
CAUSEDBVT 



SimNMlTJ^KPLOSIONS 



J J. A-AlAEN 'PRESIDENT VB FRANKLDi ■ Vice President 
I J-B-VlEEUZE SECRETARY F-B-AlAEN-2?VlCEPl?ESlDENT 
f ILBBKAlNEHD. TREAS. U.MIDDLEBRiOOK.ASSTSb:! 



Traveling Made Easy. 

Tbe modern carriage and the old— tbe automobile and 

the horse, are best 
contrasted in that 
acme «f elegance, 
speed and comfort, 
a 

WINTON 
MOTOR 
CARRIAGE 

wh ich r en ders 
road traveling a 
PRICE »1 ,200. positive luxury. 

Beautifully and stronely built, with every attention 

paid to the smallest detail. First cost is everything. 

Perfectly safe, and easily controlled. Hydro-Carbon 

System. 

THE WINTON MOTOR CARRIAGE CO., 

486 Belden Street. Cleveland, Ohio, U. S. A. 
Eastern Depot, 150-152 East 58th street. New York. 




STEARNS STOOD THE TEST 

3943 MILES IN 32 HOURS 21 MINUTES 



New York to Buffalo Endurance Test 

Model A, Runabout. 
Model B, Dos-a-Dos. 
M«del C, Delivery Wa- 
g..n. Model D, Buggy 
Trip Runabout. Model 
E, Victoria Top Run- 
about. 
Promvt Deliveries. 

Write for Catalog. 
STEARNS STEAM CARRIAGE COMPANY, 
Syracuse, N. V. 

Extra strong road wagon. 
Double running gear through- 
out. 5 H. P. motor and no 
water used. Body free for 
carrying packages. Fuel 
tank and multiple oiling 
device sufficient to 
run 150 miles without 
stopping. Price $850. 

LOOMIS 
AUTOMOBILE 
COMPANY. 
Weslfield, ■ Mass. 





Model No. a. 



The Little Wonder 

Vapor Arc Lamp. "True and Trust- 
worthy-" Perfect in mechanical construc- 
tion. Teats satisfactory. 

AUTO- SELF CLEANER. 

NO CHIMNEY TO BREAK. 

Aluminium shade. Pressure generation. Per- 
fect special mantels. PowerTuland brilliant. 
Safety and economy assured. Useful for all 
lighting purposes. Permitted by .National 
Board of Underwn tern Investigate before 
ordering elsewhere. Libera) terms to jobbers 
and agents. We also make lighting systems. 

THE TURNER BRASS WORKS, 

102 T. KlNZie ST., CHICAGO. 



Money. 



All varieties at io*v«si prices. Best Railroad 
Track and Wag»n or stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. save 
Lists Free. Chicago si ale Co., Chicago. 111. 




A GRAND LIGHT. 



Greatest, Safest and Cheapest 
Light of modern times is tbe 

PENTONE 



kind. Write for our booklet 
and become familiar with this 
grand lamp. .Nickel finish. 

PENTONE GAS LAMP CO. 

141 Canal Street, 

Grand liuptdt., Mich. 



A SAFE LIGHT. 







Acetylene Generators 

ARE PERFECT. 

Over 10,000 Machines Sold. 

They are endorsed by every user. 

Send for prices. 

Handsome!y illustrated catalogue. 
District Representatives all over 
the world. 

EAGLE 

GENERATOR 

COMPANY, 

319 N. 4th Street, 
St. Louis, Mo. 




^Z^IUTOMOBILESJ 

%^^ ^^^ In Sixth Year of Successful Service \ 



rrtrt 
ELECTRIC 




COLUMBIA GASOLENE RUNABOUT. 

Three Finished in Automobile Endurance Run. 



The endurance of the three Columbia Gasolene Runabouts of $% hors* 
power in the New York-Buffalo 500-mile contest proved greater than that of 
many of the 6, 8, 10 and 12 h. p. machines that were incapable of finishing. 



1001 CATALOQ AND PARTICULARS OF OTHER TESTS ON APPLICATION. 



E 



MECHANICS, ENGINEERS, FIREMEN. 

ELECTRICIANS, Etc. 



NCINEER'S LICENSE. 

40-page pamphlet containing questions asked by Examining Board of Engineers. 
SE3VT FREE. GE»RGE A. ZELLEK, Publisher. 



Room 335, 18 South Fourth St., St. Louis, Mo. 



"YES, SIR! 

A Small Closet Is big enough if you have a 

G00DT0RM CLOSET SET 

I wonder how I ever did without it. See how new and fresh 

are the clothes; look as if just pressed. Then, how little 

space they take; how easily I find what I want. Yes, made 

for women's clothes, too. 

" For $3.00 you set 6 <Joodform trousers shapers, 12 coat forms, 2 bars 

for the shell and a loop tor the door. Ladies', (same price) 12 each 

skirt and coat forms, 2 each bars and loops. Express paid. Half 

of euch for $3.25. 

" The trousers shaper is a new creation, simple, elegant, 35c. 6 and a 

loop, $2.00, express paid. Get them from 

Chicago Form Co., Dept. 90, 124 La Salle St., Chicago. 

"They send a booklet free " Sold at equitable prices not exp. paid 
hy dealers generally, also at tbe following places : 




Washington, D.C.. E. H. Morsel I. 
Albany, W. M. Whitney & Co. 
Allentown, Pa., Hess Bros. 
Ai>pleton,Wis.,SchlaierH(h\-.Cr>. 
Atlanta, Ga., Geo. Muse Clo. Co. 
Auburn, N. Y., 

Fester, Ross & Baiu-us. 
Augusta, Ga., J. Miller Walker. 
Austin, Teanartlen A Shumate. 
Baltimore, Mil., J. S. Hymes. 

I. Hatnburper &■ Sons. 
Bmebamptoa, N. Y., 

Babcoek Hardware Co. 
Birmmuhain, Ala., 

J. Blaeh & Sons. 
Boise, Id., A. B. Kohny. 
Boston, Mass., R. H. White & Co. 
Bridgeport, Ct., 

Towe 4 Kohlmaier. 
Brooklyn. N. Y., F. Loeser & Co. 

Abraham &. Straus. 
Buffalo, N. Y., 
The Wm. Hemlerer Co. 
Adani,Meldrum & AndersonCo. 



Burlington, la., Salter A Lofquist. 
Butte, Mont., Hennessy Meie.Co. 
Chattanooga, Teun., 

Glenn & Shaw. 

Davidson Clothing Co., 
rhi.ago, III., 

Marshall Field A Co. 

Mandel Brothers. 

Carson, Pine, Scott & Co. 
Cincinnati, O., 

Mabley & Caiew Co. 

Pickering Hdw. Co. 
Cleveland, O., The May Co. 
Columbus, 

Schoedinger, Fearn A Co. 
Denver, Col.. Daniels A Fisher. 

Geo. Mayer Hdw. Co. 
Detroit, H. C. Webber Hdw. Co. 

Hunter A Hunter. 
Duluth, Minu., Kellev Hdw. Co. 
Erie, Pa., Chas. A. M"arks A Co. 
F itch burg, Mass., Dai n on AGould. 
Grand Rapids, Gardiner A Baxter. 
Harttord,BrowD, Thompson A Co. 



Honolulu, Hackteld A Co., Ltd. 
Imlav City, Mich., 

Marshall Clo. Co. 
Indianapolis, Ind., Paul H.Krauss. 
Jersey City, Wonl A Menagh. 
KansasCity.Mo., Dog K et D.G.Co. 

Melson A Wright. 
Lawrence, Kan., Wm.Bromelsick. 
Lincoln, Neb.,Herpolshemier,Jt Co. 
Madison, Wis., Sumner A Morns. 
Milwaukee, Giutble Bros. 
Minneapolis, Win. Donaldson Co. 
Montgomery, Ala., 1. Levystein. 
Montreal, Can., R. A W. Kerr. 
Newark, N. J., Hahne & Co. 

L. S. Plant A Co. 
New York, John Wanamaker, 

H. O'Neil A Co. 

R. H. Mary A Co. 

Siegel, Cooper A Co. 
New Orleans, La.. H. H. Holmes. 
Omaha, Neti., Hayden Bros. 
Pittsburg, Pa., W. D. Phelan. 

AufhammerA Evans. 



Providence, R. I., Boston Store. 
Philadelphia, John Wanamaker. 
Rutland, VI., L, G. Kingsley. 
Saginaw, Wm. Bane ». G. Co. 
Salem, Mass., Fowler A Boland. 
Scrauton, Pa., Foote A Fuller. 
San Francisco, Palace Hdw. Co, 
Savannah, Lindsay A Morgan. 
Seattle, Thedinga Hdw. Co. 
Spnughald, 111., 

C. D. Roberts A Co. 
Springfield, Mass., 

Meelcins, Packard A Wheat. 
St. Joseph, 

Curtln A Clark Hdw. Co. 
St. Louis, Wm. Barr D. G. Co. 

Werner Bros. 

». L. Parrish. 

F. W. Humphrey Clo. Co. 
St. Paul, Schuneman A Evans. 
Tacoma, Washington Hdw. Co. 
Terre Haute, Ind., Root's. 
Toledo, La Salle A Koch Co. 
Toronto, Can., Jos. J. Follett, 



CRUDE ASBESTOS 

AND ASBESTOS FIBRE 



MINES and WORKS, I R.H.MARTIN, 
THETF0RD, P. Q. OFFICE, ST. PAUL BUILDING, 

Canada. 220 B'way, New York. 



Bristol's Patent Steel Belt Lacing. 




The simplest, cheapest 
and most perfect Relt 
fastening tor all kinds 
of belting. Sum- 
pies sent free. 



READY TO APP0T FINISHED JQIMT 



The Bristol Co. 
Waterbnry Conn. 



September 28, 1901. 
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ELECTRIC VEHICLE CO., IOO Broadway, New York. $ 

Western Agency and Showrooms, 26» WABASH AVE., CHICAGO, ILL. * 




because it can always 
be relied upon to do a 
Giant's work <£? £7 £7 



WYCKOFF, SEAIHANS & BENEDICT, 
327 Broadway, New York. 



CHARTER ENGINE 

D0T1T1 Any Place 
MP 1 1 BV Any ° ne 
uLlu for Any Purpose 

Fuel— Gasoline, Oas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Holsters 

Send for Catalogue and Testimonials. 
W" State Your Power Needs 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




NEW ENGLAND WATCHES 



Made for the 

WO R JL D. 

Send for Booklets* 

BLUE FOR LADIES, 
RED FOR HEN. 



THE NEW ENGLAND WATCH CO. 




New York, 
37 Maiden Lane 



Chicago, 
149 State Street. 
San Francisco, Spreckels Building. 



THE VERY 
_BEST 

ETC. 

W! JESSOP * SONS U9 91 JOHN ST. NEW YORK 



ENGINES, BOILERS^ 
AND MACHINERY. 

When you want good rebuilt machin- 
ery at bargain prices, write for our 
Catalogue, No. 323. We carry 
all kinds of engines (gas, gasolene 
and steam power), boilers, pumps 
and mill supplies in general. 
CHICAGO HOUSE WRECKING CO., 
West 35th and Iron Sts., Chicago. 




ma'.'AiN.inr.-i.rmrea 



The Exponent of Highest Art i 

ACETYLENE BURNERS MMSE 

STATE LINE MFG CO.. Cbattanooga, Tenn., U.S.A. 
307 Chambers St.. New York. 



T«S»T«SK»T?«2E»T«SS»r"T«g&»T»3r?.T"« 



NAME PLATES J 1 

FOR MACHINERY. i\ 

We make name plates for some of the largest J 
makers of machinery in the IT. S. and we • 
would be pleased to send you sample and 
quote price. No plate too large or too small. 

MURDOCK PARLOR GRATE CO., 
160 Boylston Street, Boston, Mass., U. S. A. 
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(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) 
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Most Satisfactory and Economical." [ 



IOLA PORTLAND CEMENT COMPANY. 



Detroit, Mich., Oct. 16, igoo. 



BRADLEY PULVERIZER CO., Boston, Mass. 

Gentlemen : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Griffin Millis the most satisfactory and economical grinding machine on the market. 
Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, IOLA PORTLAND CEMENT CO., 

(Sgd.) Per John T. Holmes, Managing Director, 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

THE BRADLEY PULVERIZER CO., BOSTON. 
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